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THE FOLLOWING ARTICLES/PUBLICATIONS WERE
REMOVED FROM THE ORIGINAL DOCUMENT DUE
TO COPYRIGHT RESTRICTIONS:

1. Strontium 90 Highest in Area, The Knoxville News-Sentinel, Wednesday,
July 15, 1959

2.  Tennessee River Radiation Highest, The Knoxville News-Sentinel,
October 4, 1959

3. Tennessee River Strontium Found, The Knoxville News-Sentinel,
Wednesday, December 30, 1959

4.  Radioactivity in Area Laid to Ridge Wastes, The Knoxville News-
Sentinel, by Milton Britten, News-Sentinel Washington Correspondent,
January 29 (year not shown)

5. The Determination of the Fluoride Content of Natural Vegetation, Vol.
6, No. 4, Journal of Air Pollution Control Association, authors: A. A.
Nichol, H. M. Benedict, J. L. Byrne, and C. P. McCarty (Stanford
Research Institute, Menlo Park, California) presented at the 49th Annual
Meeting of the Air Pollution Control Association held at Buffalo, New
York, May 20-24, 1956

6. Maximum Permissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air and in Water for Occupational
Exposure, Handbook #69, June 1959

7. (No specific reference shown; however, I believe it is from the same
reference listed in item no. 6 except for a change in the handbook
number and date) Handbook #52, March 1953

8.  TVA Explains Why Lakes Are Filling up Slowly, April 20, 1960 (no
newspaper name shown)

9. TVA Reservoirs Listed at About Level States, The Knoxville Journal,
Wednesday, October 21, 1959




10.

11.

12.

13.

14.

15.

16.

Annual Drawdown of Lakes Begins, The Knoxville News-Sentinel,
Wednesday, October 21, 1959

Rains Push TVA Lakes Near Peak, The Knoxville News-Sentinel, May
8, 1958

TVA Lakes Hold to Good Winter Levels, January 20, 1960 (no
newspaper name shown)

6-Month Rainfall Below Normal, The Knoxville News-Sentinel,
Wednesday, July 13, 1960

A-Waste in US Estimated at 65 Million Gallons, (no newspaper name
shown), 1959, Monte Carlo, Monaco, November 16 (no year shown)

Scientists Disagree as Problem of A-Waste Grows, The Knoxville News-
Sentinel, Wednesday, December 2, 1959

Article from Chemical Engineering Progress, on Nuclear Future, "Waste
Disposal," dated February 1959, Volume 55, No. 2



. UNION INTERNAL CORRESPONDENCE

CARBIDE
NUCLEAR DIVISION . POST OFFICE BOX P, OAK RIDGE, TENNESSEE 37831
To (Name) Mr. K. W. Bahler Mr. D. A. Overton pae September 23, 1965
Company Mr. W. H. Hildebrand Mr. J. A. Parsons
Location Mr. A. P. Huber Mr. J. B. Scott Originating Dept.
Mr. D. M. Lang Mr. R. A. Walker
Mr. J. A. Marshall Answering letter date
Copy to  Mr, A. F. Becher Mr. J. Dykstra Subject Disposal of Industrial Wastes
Mr. C. E. Center Mr. T. E. Lane

Pollution control of the surface water bodies in the United States has been
transferred to the U. S. Public Health Service during the past few years.
They are now charged with responsibility for evaluating the effects of the
discharge of industrial wastes of all types, including radioelements, and the
effectiveness of the controls applied by the individual state public health
departments. During the past summer, they have concentrated their activities
on a survey of federal agencies, among which is the Atomic Energy Commission.

Our three Carbide plants in Oak Ridge were subjected to such a survey on
September 13-1k, during which time the AEC, the U. S. Public Health Service,
and the Tennessee Department of Public Health were made familiar with the
types of waste generated at our plant, the methods of handling, and the main
constituents which were being discharged to Poplar Creek and the Clinch River.
These informative sessions were followed by visitations to some of the plant
sites, which on this occasion did not jnclude the K-25 area. However, it
should be recognized that this was a preliminary visit and we may expect them
to return for routine audits in the future. We were informed at this time
that we would probably be given a clean bill of health, since there were no
significant problems noted.

I wish to express my appreciation for the work that is being done in assuring
that our plant is keeping within the confines of the law and good health prac-
tices, and at the same time point out a few areas in which I think our practices
could be improved: '

1. It would be best for a single department in the plant to be responsi-
ble for assuring that our waste streams discharging to Poplar Creek
and the Clinch River, as well as the potable water supply, are rou-
tinely subjected to sampling and analysis. In this case, the Utilities
Department appears to be the group best suited to do the work, and I am
therefore requesting that they assume this responsibility.




Division Superintendents -2~ September 23, 1965

Bach operating group must assume responsibility for assuring that
significant quantities of acids or bases being discharged are
properly neutralized, and where radioactive or toxic compounds
mey be involved, that concentrations are within the limits pre-
scribed by the national authorities. The Utilities Department
should be made aware of such releases in advance, so that the
necessary sampling can be initiated. In particular, the effluent
from the K-1407-B Holding Pond should be evaluated to assure that
adequate neutralization is being effected. Similarly, waste dis-
charge of a chemical nature from the administration area should
be sent to the underground brick dilution basins provided for this
purpcse, rather than wasting them through the sanitary sewer sys-
tem where they may have a deleterious effect on our treatment
facilities.

The Health and Safety group will continue to handle exotic wastes which

need special attention as provided for in the Standard Practice Procedure
and, in addition, will audit our plant practices as they have in the past.

T{tn. s

R. G. Jordan

RGdJ:epo
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) Probabie ¥:ximum Permissibie Concentretions of General tadioaciive Cone
| i
! . C - . N . p
. g taminants Zevond the frea of Tontrol :
&
{ , . :
! Aacoum Permissible Concentration 1l ug/ee Tor
; .

' Kind of Rxpesure
in 4 or v emitter a enitter

Air 1 -7 5 =z ‘0-412
10°7

TABLE III
Location Concentration of fadiocactivity
7
(uc/ee of water)

Average in Clinch River below
ORNL in 1943 ~ 1077 =

Probable Max, Clineh River beiow
ORNL in 1948 3 x 1077 %

Curie pr’ihg, Boulder Springs, Col. 2,6 x 1074
Arapahee Spring, Doulder Springs, Col, 0.6 x 107%
Clark's lagnstic Spr., Fueble Cy,, Col. 9,7 x 10~7
- ‘014 Gave Spr., Gleawood liot Ser., Col, 2.2 x i0” 6
Hartsel Hot Spr., Col. L x 1073

Mansion Spr., Col, 1.3 x X -5

Hlertense Spr., Col, ok x 1072
West found Spr., Ponshe, Tol. Tob % 1077
Plute, French Lick, JTrd. 4.9 x 1077
0ld Crechard '4dn, Sor., o, 4.3 x 1077

Nauheim, Glen Spr., N.Y. . 2,6 x 1077

7
NovariX and McKeehan, 0. _ 2,2 x 107
£
Tiega 'Wn. Velle, "itch, Tex. 2z 1070
dagnesian Spr., Va. iHot Seor.. Va. 8,2 x 10=?

* These two values are 4 activity due to ORNL operations. The average
# activity in the Clinch Sver due tc ORNL operations is negligible,
The other values in the ecolium arz for radon,

[ T L+t fal e bl 4
wee letier from Ropl 2, '%

Soblimnittos on Fepmios

24, 1949, to ‘lembers of Lne




CRGDP EMVIRCHMMENTAL RGHITCRING
Water and lud

In discussing the (RGDP water and mud sampling pregram, we will include
both cur legal and moral responsibilities in controlling exposure to the
general population downstream from the UCKC plants in Cak Ridge. The CRGDP
routine monitoring pregram, emergency controls, and ccmperison of the actual
radiation levels in the CAGDP environs with maximum permissible concentrations
recommended by the HNCRP are also discussed.

In 1945 Tennessee passed a stream pellution act to regulate and centrol
the pollution of the surface waters and streams of the statey this act is
administered by a Control Board, whose nembership includes representatives
from industry, publlic health, municipalities, and conservation. The state law
indicates that no substances should be discharged to the waters which may
produce toxic conditions that materially éffeet man, animals, and aquatic
1ife, or impair the potability of a treated water supply. With its limited
perscnnel and equipment, the state commission relles upon the CRC of the USAEC
and the TVA for information as to their waste disposal problems and stream
ievels affected by their operations.

Under the AEC Regulatlon, Chapter 0524, standards established by the NCRP
and recommended by the NBS are to be ¢onsidered as min{mum requirements for
commlssion contractors.

CRGDP SPP-310, entitled "Dispossl of Hazardous Materials™ outlines the
plant policy relative to disposal of hazardous materials. This provides that
such disposal be in accord with applicable laws and regulations to preclude
endangering pcrson%, property, anlmals, or vegetation. The limitation of
exposure for those under 18, as well as for adults llving in areas proximate

to the plant shall be cnly ocne~-tenth the amount permitted for the plant




sepulation, and that all cther areas shall not receive significantiy mors than
background levels of radiaticn.is an indication of the levels sought.

wur chjectives are to protect ocur plant population as well as the general
nopulation downstream. Protecting ourselves involves evaluating and controlling
the fission product contamination in the (RGDP sanitary water in crder to assure
that personnel exposures due to this source are iess than 10¥ of the P.A.L. for
total body exposures. Frotecting the genersl populatlon involves detection of
ccntam;nants not only in our plant effluents but also the combined effect of
all =f the UCNC plants at tak Ridge and institution of controls whers needed
10 prevent stream pollution deleterious to marine, piant, or animal life. Ve
sust alsc have plans for handling emergency conditlons which may result from
abnormally high concentrations of radiocactive contaminants 1n the CRGDP sanitary
water supply.

4 f Tenness ive

The flow of water in the reach of the river cf interest to us is controlled
by the discharge from Norrls Dam and the elevaticn of the water impcounded by
the vatts Bar Dam.

It may be seen that disposal from Y-12 is dispersed inte the Clinch fAiver
by way of Bear Creek, East Fork of Poplar Creek, and Poplar Creek itseif. CRNL
waste disposal is via the lcw-level waste pits tc dhite sk Lake and thence
to the ielton Branch of #hite Cak Creek and the Clinch River.

¢ CRGD

The (RGDP saﬁitary water supply is taken from the Clinch River approximately

sne mile upstreawm from the Powerhouse and about six miles downstream frem the

CRHL plant site. Hixed fission product waste materials are rouiinely released
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from the CRRL to the Clinch River via white Cak Creek. Formerly the creek
had been dammed and formed what was called the wWhite Cak Lake which acted as
a holding basin for the CBHL waste materialsj however, due to the lack of
adequate weiring and flood gates at the dam outfall, little if any control
of the discharge could be made following heavy rainfall or during flooding.

" The lake was drained in 1936 and, at the present time, the waste materials
enter the creek and pass in & relatively steady controlled flow into the
river. As a result of this controlisd release, the activity in the river has
been maintained at a more constant level with a minimal nuxber of high peaks
of activity such as were noted during the period of uncontrolled flows from
the White Cak Lake. Dilution of radicactive contaminants relessed from
White Cak Lake depends on the Clinch River flcw. Actual current flow and
predicted future releases of water from Norrls Dam are made availa&le by the
TVA with about a two-day leg. cam. has 2 policy of releasing only that
amount of activity which will give belowetolerance concentrations following
dispersion and dilution in the Clineh River based on the predicted TVA flow
rate and assuming homogenecus mixing in the river b-tmé CRNL nd CRGDP. Thus,
while concentrations of radicisctopes should normally be less than the per-
rissible levels at the CRGDP water treatment plant intake, they may be
exceeded on occcasion. The isotopes of lmmediate concemn in this connection
are 5289 and 3590, 590 Ls particularly hazardous to men becauss it is
chemically similar to calclum, and the human systen readily absorbs it along
with the caleium in vegetables and deposits it along the surfaces of the bones
In the human skeleton where it can Lrradiate the blood-producing marrow inside
the bone. ooy Fobf- e 23 e | (ol ﬁa—t:\)

It is well to remind curselves that the MPL's for these materials are
based on the possible genetic effect on huge populations if encountered over
a lifetime; no clinically detectabls injury is experienced at these levelsj

[,{by’e},;{g_,_ ';‘wa"»'v'?'? % f‘m&,‘ B ._xa‘*ym-ﬂy-) { ’éﬁr’kﬂ"-v?{i&: . prye B&) .




o

they are used as control points to integra& exposure over longer periocds,
at least 13 weeks, and the average level found in our water supply is only a
fracticn of the MPL. The difficultles in exactly calculating the number of
curies to release to assure safe limits for all users mey be noted by the
wide varlations in the Clinch River rate éf flow during a 24~hour pericd, its
stratified stream flow, the effects cf numercus sharp bends in the river course,
and differences in depths of stream bed.

{Photoarach of K=1513 Sempler)

The raw water supply is sampled at the K-1513 Puup House where the water
{s taken from the Clinch River. This sampler is an electrically operated
water-vheel type of drive to which a sample bucket is attached. Ycu may note
the resemblance to the chlidren’s sgnd-box toy, "Sandy Andy." About 10 ml.
of water is discharged every two minutes to a five-gallon carboy which ls
composited to reflect a seven-day proportionate sample.

Since the plant allowable limit for beta activity in the plant drinking
. water.iscbased on thsat which is due to 5:r%0, the most hazardous of the mixed
fission product waste mterials; and the concentration of this isotope has
varied from 25% to 100K of the identlfiable fission product wastes, it is
necessary to determine that pertion of the total beta activity meassured which
is due to the 590 tsotope. The levels of activity due to this isotope which
are of concern are 32 low as to not be measurable with usual survey in-
smés, nor even normal laboratory procedures. )S»ana this is sc, an lon
exchange msthod has been developed to congentrate the Sr radicactivity:iaithe
plant wat:: supply. Thls is installed at the K~1315 Water Treatment Plant,
and a 24-hou: sample is collected each morning at 7100 a.m.} the analysis
and counting of the sample is completed by 4300 p.n. of the same day.

A second continuous collecting device is located in the finished sanitary
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water system at the K-15f3 Pest Chlorinator position. This device utilizes
a needle-valve which permits adjustment to secure a proportionate samplej the
water drips continuously into a carboy and, here toc, the sample is composited
weekly. Cther check points for determining the total beta activity in the
treated sanitary water supply include spot sampling of the plant drinking
fountains and the cafeteria cooking water supply.

{ All cf the plant waste materlals are released intc Poplar Creek whlch bl-
sects the Caggg;éggg;ggd thén emptles into the Clinch River about cne-half

—— e

mile downstream from the last major_gfgigmgffiggpt. Poplar Creek alsoc carries

the Y-12 Plant waste materials released into the East Fork Branch which sub-

sequently empties into Poplar Creek about one~half mile above CRGDP.
Radloactive materlals iq~§555§§§n§;e absorbed by biological crganisms by

clay particles cccurring as turbidity in streams, or precipitated cut by

either physical or chemical means, resulting in the accumulation of radio-

active substances in the sediment. HNeturally occurring radloactive lsotopes

of uran{ﬁm, thorium, and potassium, abcount for from 25% to 40% of the radlio-
isctopes in the Clinch and Temnessee Rivers; the remainder of the radicactivity
is from fission products of which the most prominent are ruthenium, cesium,

cocbalt, and cerium.

00q355525§_g§§g;_§ampllng devices are placed in three mid~stream locatlons
in oréer'to detect the uranlum concentration of Poplar Creek and the down-
stream dispersal and dilution cf the radiocactive contaminants in the Clinch
River. These sampling units consist of a small raft from which a weigﬁ}gd carboy
is suspended, being adjustable to varying depths. A caplllary adjustment,

allowing a constant displacement of air by water into the carboy, is regulated
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to provide a proportionate weekly sample which is then composted for
analysis. These continuous samples are located as follcwss

a. Cast Fork Branch near its junction with Poplar Creek, which permits

" the amount of waste material reaching Poplar Creek from the ¥-12
Plant to be calculated.

b. PFoplar Creek near its junction with the Clinch Rivers thic measures
the total uranium concentraticns in the stream and, since the
East Fork concentration is knecwn, the net CRCDP contributicn may
be calculated.

c. Clinch River cne mile downstream from the Poplar Creek junction
measures the contribution of all of the waste materials contributed
by the three Csk Ridge Planis.

In addition to the composite water zamples, spot samples of stream bottom
mud and certain building drain systems are taken quarterly to evaluate any
possible build-up of coentaminated silt, as well as to check on operaticnal
changes which may produce abnormal releases of materials. All water samples
taken are analyzed for total uranium content and the assoclated alpha and
beta activitys in addition, the fluoride content and pH values are also
measured. Cther routine checks include tgggg_gggg/gﬁ_;gg_gpid drain lines,

wastes from the laboratory areas, and the sewage disposal plant sludge which

is sampled before it is dumped.

Special studies are made pericdically of the accumulation of radicactivity
by the absorption of uranium from the slightly contaminated plant effluents
in clay, silt, vegetation, and fish.
Emergen 1

In the event of an accidental spill or release of wastie material at CRANL
which would result in an abnormally high level of heta activity in the vhite

Cak Creek, certain emergency procedures have been suggested to minimize the
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the possibllity cof contaminating the CRGDP sanitary water supply.

In the event of a "known” release from (RNL, which may be controlled behind
#hite Cak Dam, the material wculd be held up until it can be released slowly
intc the Ciinch River and thus adequately diluted. The potential danger due
tc overfilling of the lake with a subsequent uncentrolled releasé or un=
usually heavy rainfall wculd exists however, this is considered remote.

If the high activity reaches the Clinch River, CRHL authorities will alert
the (RGDP Shift Cuperintendents, who, in turn, will nctify the Utilities
Department and other staff groups as indicated. Sampling frequency would
be increased at the raw water intake, and sanitary water consumption reduced
to extend the normal nine<hour reserve supply. Disaster control actions,
if indicated; would include shut off of raw water intake, further limitations
of sanitary water consumption, provision of potable water from an uncontaminated
source, and continued sampling of raw water until levels return below the
action point.

In.ihe event of an “unknown" release from upstreaﬁ which is first detacted
at the CRGDP K-1515 Sanitary Water plant, when noted for the second consecutive
day CRNL will be requested to check their discharge of waste and inlitiate
control measures. If CRNL does not find a continuing release and identifles
the "slug" which was sampled, then the high activity may be expected for no
longer than approximately 48 hours. If CRNL discovers a continuing release
of high activity radiocactive contamination, and contrels can be quickly
established, then the situation can be covered as above. If controls cannot
be immediately established, the perlcd over which the release will continue
uncontreolled is evaluated and the new exposure rate 1s calculateds if it is
less than the control point, no further actions need be considered. If the
calculated dose rate is greater than the control level, then disaster controls

will be initiated.



arty j4 1 nt Values

#PL's are established by :CRP and recomnended by the hB3. Clnce all of
these 1imits are given for continuous exposure, the corresponding plant
1imits for a 40-hour week can be three times the coniinuous expeosure value.
However, for administrative purpeses to avoid the need for integrating employee
dose from all exposure sources, cur plant limits specified for the potable
water supply are set at < 10§ of these permissible levels. The problems of
health hazards involved in the discharge of uranium meterials in the CRGDP
waste appear of minor consequence in view of the stringent limits desired for
econcmical reasons.

These average values indicate that the activity levels in the water and
bottom sediments in the Clinch and Tennessee Rivers resulting from waste
release by the three Cak Ridge plants are well below those reccmmended by the
HCRP and thus do not represent any hazard to the plant or the population in
the aress adjacent to the plant. However, centinuing vigilance must be
maintatned to insure that bulld-up or reconcentratlion of the radioactive

materials de not create a problem at some future date.

HBSsla

8/14/59

.f aqueous wasts is run into a pit, it will percoiate dovnward until it
joins the ground water. The rate ol percolation will depend on thz compositon
of the waste, composition of scil, geological s tructure of areas such as faults,
gravel, and rock la;ers, The radioactive contaminant®s w_ Ll travel less rapidly
than the liquid, for they will be absorbec tovarying degrees oy the clay
fraction of the soil,



ACHITCRING PRUGRAM FOR RADICACTIVE CCHTARILANTS 1 THE LaGDP

purpgses It is the purpose of this report 0 define the cbjectives of the
- CRGDP for contaminaticn contrecl of streams and the sanitary water
supply and to review the methcds and procedures currently used <f |
proposed for use pursuant to these objectives.
. 1 i ! i % ’ | )

1. To evaluate and control the fission preduct contacination in the
CRGDP sanitary water in order to assure that perscnn@l exposures
due to this source are less than 1CG% of the plant acceptable limits
for total body axpostro.

2. To detect contaninants in plant effluents and to institute contrels

e where needed to prevent strean pollution deleterious to marine,
plant, oF animal l1fe.

3." To formulate procedures g¢or the handling of emergency conditions

which may result fren high concentrations of radloactive
- contaminants in the _AGDP sanitsry water supplys
T « W - ©

The plant sanitary water supply is taken frem the Clinch River approxie
nately cne mile upsireas from the ORGDP Powarhouse and about six mileé down=
strean from the CGRHEL plant site. nixed fission product waste materials are
routinely released from the CRNL to the Clinch River via vhita Cak c:atk.
Formerly, the creek had been damned and gormed what was called the white Cak
Lake which acted as 2 holding basin for the CRIL waste materialsy hmewn;'g
due to the lack of adequate wiering and flood gates at the dam outfalls

11+tle if any control of the discharge could be made following heavy rainfall
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or during flcoding., The lake was drained in 1596 ond, ot the present time,
the waste raterials enter the creek snd pass in a relativeliy steady flow into
the river. The chemical elements invoived =5 weil as the total curies cf
activity released frum the CRiil storage tanks to the White wak Creek are
known, and as a result of controlled reiease, the activity in the river has
been naintained at a more constant level with a minimal number cf high peaks

of activity such as were noted during the pericd of uncontrolled flows from

the shite Cak Lake. T

The raw water supply is sgapjed at the K~1513 Pump House where the water
is taken frem the Clinch Riva;E§2?€Zntinuous collecting device discharges
about 10 nl of water every twe minutes to a flve-gallon carboy vhich is com~
posited to reflect a seven day sauple. .Iag-iiittunyuéince the piant allowsble
1imit for beta activity in the plant drinking water is based on that which

is due tc Srgo, the most hazardous of the mixed fission product waste na=
terials ggg_the concentration of this isotcpe has varied fram 25-10CR of the
identifiable fission product wastes, 1+ 1s necessary to determine that por—

tion of the total beta activity which is due to the Hr’O tsotope. Therefore,

an ion exchange method cf determinihg 8:90 radicactivity in the plant water
supply is emﬁloyed at the K-1515 Treatment Plant, with a 24~hour sample
collected each morning at 7300 A.a. and the analysis completed by 4300 Pelde
of the same day.

A second contlnuous collecting davice is lccated, in thg sanitary water
system at the K-1513 Post Chlcrinator positiéé:a %g;‘dé;iée‘&éiliéégu;!nqedle
valve which allows the water to drip continuously into a carboy and here to§
the sample ls composited weekly.

Uther check points for detemmining the total beta activity in the treated
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sanitary water supply include spot sampling of the plant drinking fountains

and the cafeteria cocking water supply.

GRIL which would result in a ° Yadei of beta activity in the nite
Cak Creek, certain emergency procedures have been established to minimize |
the pos:ibility of contaminating the CRGDP sanitary water supply and are as
followss
I. Knowq Relsase from ORNL
A. Controlled behind White Cak Damj material 1s held up until it
s can be released slowly into the Clinch River and thus adequately
diluted. The potential danger dus to overfilling of the lake
with a subsequent unccntrolled release would exists however,
this is considered remote.
B. High Activity reaches Clinch River
1. ORNL authorities alert ORGDP Shift Superintendents Office.
2. The Utilities Department is notified by CRGDP Shift Super=
intendents and the samplling frequency is increased as indle
cated (Estimated time to reach CRGDP ls 48 hours).
3. CRGDP Shift Superintendent notifies the Health Physics
Department, and other groups as indicated.
4. Reduce sanitary water consumption. A storage tank contains
nine hours supply under normal usagej this period may be
extended by curtaliling the use for processes not immediately
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-4-1

essential for plant cperations.
1f the five-day average activity 1 the water exceeds a

-0
level of(é?OO}d/b/lOO ml, representing KPC for a 13-week

period based on a 24-hcur day industrial exposure, disaster

control action should be effected as followss

a. Shut off raw water intake.

b. Limit sanitary water consumption.

c. Request TVA officlals to increase flow of Clinch Alver
for additional dilution.

d. Bring in potable water from uncontaninated source.

e. Continue sampiing of raw water until levels return be=

low the 13-week effoctive avarage (6900)1/13/100 mi)e
. - . ¢

II. unkngwn Releass from CRIL
A. CRGDP K~151% Sanitary Water Plant first detects significant

B.

Ce

inerease above normal levels of total beta activity.

Check previous records to determine effective average for 13-

week perliod.

Check following day and if effective l3-week average {6900

d/n/100 m1) is exceeded; the following actlons shouid be takent

le
2.

3

Hotify (RML to check and initiate control measures.

1f# CRNL discovers no continuing release, then high activity
may be expected for two or three more days. Lf the esti~
mated five-day average is less than the 13~wack effective
aversge, no further actlons need be considered.

1£ CRNL discovers a continuing release of hich activity
radioactive contaminants.

&, Assuming controls can be quickly establiched, then C»2



-9 =

above applles.

b. Assuming controls caniot be inmediately gstsbliched,
deternine the period cver wvhich the release will ccn=
tinue uncontrolled. Add three days as in C-2 abovei
calculate the new exposure rate and 1f it ls less than
the 13~weok effective average, no further actions need

be considered. If greater than the 13-week effective

average, initlate dlsaster controls as,dése&b&—&n

All of the plant waste materials

are released linto
Poplar Crsek which hisests the CRGDP area and then emptles into the Clinch
River about one-half mile downstream from the last major drain effluent.
Poplar Creek also carries the Y-12 Plant waste materials into the East Fozk

Branch vwhich subsequently enpties into Poplar Creek about one-half mile above

the CRGDP.

Continuous water sampling devices are placed in three mid~stream loca-
tions in order to detect the uranium concentration of Poplar Cresk and the
downstrean dis al and dilution of the radicactive contaminants in the
Clinch River p' & bontinuous sampling device ylelding a weekly composite
{s located in the East Fork Branch near its junction with Poplar Creek so
that the amount of waste naterisl reaching Popiar Creek from the Y-12 Plant
mey be calculated. A second sampling device, located 1n Poplar Creek near
the stream's junction with the Clinch River, measures the total stream
uranium concentration m,_f;inca the East Fork concentration is known, the

net CRGDP contribution may be calculated. The third continuous sampling

L\\—__‘




device is iocated in the Cilnch River cne mile downstream from the Foplar

Creck juncticn to check the downstreans dilution and dispersai ¢f the waste

.aterials contributed by all three plants. She-icestions—cf-the saupling

pomts—:aﬁm.

In addition to the ccmposite water samples, spot samples of stream bottonm

‘ ~ud and certain building drain systems are taken quarterly to evaluate any
possible build-up of contaminated silt, as well as cperational changes which
may produce abnormal releases of materials. _(See-Fabdm 7T ) All water samples
taken are analyzed for total uranium content and the assoclated alpha and
beta activitysy in addition, the fluoride content and pH values are aiso
seasured. (SwesPehie-2:) Cther routine checks include those made of the
acid drain lines, wastes from the laboratory areas,; and the sewage disposal

plant sludge which is sampled each time before it is dumped.

Special studles are made periodically of the accurmlation of radio-
activity by the absorptlion of uranium from the siightly contaminated plant

effluents in clay and silt, vegetationyj«'."‘"fish, and-residuzi-substancas.in

GSH MBS tarc
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A STUDY CF THE URANIUM CONCENTRATICIl AND ALPHA ACTIVITY
IN THE ENVIRONMENTAL AIR, 3CILs AND VEGETATICN AT CNE=
MILE, TWO~-MILE, AND FIVE-MILE DISTANCES FRQM THE CINTER
(F THE OAK RIDGE GASEQUS DIFFUSICH PLANT DURING 1960

AND 1901

IN CTION

During the early part of 1960 a study was initiated to evaluate the effect
of the waste uranium material routinely released from the Qak Ridge Gaseous
Diffusion Plant vent stacks on the outside environmental air as measured by the
levels of alpha activity. In addition, s0il and vegetation samples were exahined
to determine the extent of builde=up of uranium in the soil and the uptake of
uranium by vegetation.

Sampling points were established on major compass peints encircling the
plant st l-mile (plant boundary), 2-mile, and S=mile distances from the center
of the plant. The studies covered a period from April 1960 through June 1961,
Nethods of Sampling |

Air{;amplas were taken at the l~mile or plant boundary continuously over a
period of at least one week during each quarter of the year. 3amples taken at
the 2-mile and Semile locations consisted of 1020 minute spot samples obtained
by filtering the air through No. 40 Whatman filter paper, utilizing a Hi=Vol
portable sampling device.

Soil samples consisted of surface soil removed to a depth of 4 1nchés.

Vegetation samples consisted of various grasses containing both leaf and root

systems. 1In addition, where avallablesseparate samples of pine needles were

collected.

Backaround .
Samples of air, soil, and vegetation were collected at a distance of 12 miles
from the plant in a3 southwesterly direction considered to be ocut of the normal

path of prevailing winds and thus levels would not be significantly influenced




I, W8

by plant conditions. The 1evels of alpha activity and uranium concentrations
at this location are taken as background for the plant environment.

Prevai i)
al survey made by the AEC, the prevailing wind

According to a meteorologic
the major part of the year. Flgure

direction is in a northeasterly direction for
shows the wind directions and velocitles for the area. Periods of envisions

especlally during the early morning hours

occur frequently in the winter monthss
y as a result of building

and within the plant area wind direction varies greatl

sbstructions.

Alghg 5;3123;: ;g 51;
at lemile, 2=mile, and

The average alpha activity in the environmental air

%emile distances and at varicus directions from the plant are shown in figures

1y 29 and 3¢ respectively.

d not vary significantly as related

The sverage alpha activity during 1960 di
It may be assumed that the v

the closexr proximity of some sampling

to the prevailing wind direction. ariation of surface

wind directions about the plant area and
t pattern within

devices to vent stacks are factors influencing the fallou

the immediate eavirons of the plant during the time of sampling.

y at major compass points during 1960 at the 2=

The average air activit

and S=mile distances indicate a definite pattern of fallout as influenced by

ind direction being consistently highe
all directions were not significantly

r in the northern

the prevailing w
different

direction. During 1961 levels in

¢rom background. The topography of the area within these distances consists



of low mountain ridges approximately 1,000 feet high with narrow valleys running
almost due East to West. Alr samples were taken at the eastern 2-mile and Semile
sampl ing points on top of the ridgej;ell as in the adjacent valley. No sig-
nificant change in the average air levels were noted for the different elevations.

Air sampling at the 2-mile locations was discontinued during 1961 since results

revealed levels at both 2= and Semile distances were near background and did not

differ enough to warrant sampling at both points.

while the average air activity did not indicate the influence of prevailing
wind direction or fallout at the l=mile distance, it is distinctly shown in the
uranium concentration and corresponding alpha activity of the soil and vegetation,
being higher in the North and East directions. In general, levels were also
higher at the sampling points in these directions at the 2-mile and S=mile locations.

It may be noted that in both the soil and vegetation samples the alpha activity
surve féllows that of the uranium concentration very closely as would be expected
for routine release of material of normal assay. It would appear that only one,
cither the uranium concentration or alpha activity, need be ascertained as an
indicator of uranium build=up in soil and vegetation unless, of course, known
releases of enriched materials have occurred. ‘

A comparison of the uranium concentration in the grasses with that of the
pine needles revealed no significant differences in the uptake of uranium. Since
the grass samples are more casily available at sampling locations, the use of

pine needles as an Indicator of plant uptake of deposited uranium was dis-

continued during 1961.




Results of samples taken at lemile, 2-mile, and S-mile iocations indicated
levels of uranium concentrations in the s0il to be quite low and in most cases
near background. No significant uptake of uranium by plants in the environmental

area of the plant was found.

GSHsla
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HAMCRARDUM

Tos Files (Bnvironmental Sampling, Water & Mud)

Subjects Continucus 3ata Watsr Monitur, Tracerlab

'n Friday, September 11, 1959, a vendor's instrument display in the Alexander
Hotel in Oak Ridge was visited by '/, C, Hartman and C. C. Fowlkes of Utilities,
Jo He Goodwin and W. Vi, Smith of Instrument Haintenance, I, F, Henry and N, 3,
Schultz of Safaty, Pire, and Radiation Control, for the purpose of discussing
with ir, dohn Rills of Tracerlab, Richmond, California, their continuous beta
watsr nonitor,

“hile such an instrument was not available for visusl inspection, photographs
of the components were observed and partial informstion secured as to degign
features, limits of operstion, ste,

The basic instrumentation apparently has many years of f ield service behind it;
the tube being developed ab:-ut Y years age. This tube is a straight anodes under
tension, with the gas Leing a common geiger gas consisting of 993 helium and 1%
iscoutane, the latter quenching the discharges and ultimately being consumed.
Shouid a miecroscopic hole develop, back diffusing of oxygen plays havoc with
tute sensitivity, and the geiger cas could leak out, either requiring tube
replacement. The tube wall is of J0mg/cw? stainless steel, is reportedly not
particularly fragile and will "flex", YWater to bs sampled with pressure
mainta.ned about 10 paig snters through a 4" inlet tangentially, filling the
3/L* space between the container and the tube, approximating % pint., The tube
is provided with a polyethylens sleeve, Tmg/cm?, costing about 15& each, to be
changed when rssicdual contamination huilds up; six such covers are surplied
with each tube, The tube, costing about 3165, has a shelf-1ife of one year or
more and a useful life of 10Y total counts.

In the water momitor, the tube is surrounded by a 2" lead container, 8%x22%,
walghing about 500f. Sensitivity of the tube is 2x10‘6uc/m1 in an energy range
dellsvaed to be between 300kev and 3000kev, or approximately 520 d/m/100ml.
it i3 desired to add a 4 minute time constant, then the instrument could read
80-100 d/m/100ml above the 260 o/m background noted when the sample is of none
radicactive water. [ate-metsr scales available include ranges from zero teo
100, 250, 1000, 2500, 10,000, or 25,000 d/m/sample. .

dr, &ills stated that the tube is essentially transparent for gamma radiation,
seeing less than 1%, 'his agrees with information previously received
independently from A, 2. Flynn of ORGIP and W. L. Cottrell of ORNL who indicated
they would expect less than 1% gamms to be seen by this type instrument,

Variations in tube geometiry might be expscted if the sample volume is not
kept full of water, Relative to sging of the tube, !ir, Eills commented that
normally the platsau is 200 volts long, and while the plateau may shrink some
with age, 1t i3 still usable; he recommended a platsau check be run about once
each month, In a sense, the sirip-ghart would serve as an "sutomatic® plateau
plotter during normsl operation. The possiiility of a tube failing suddenly
was propcsed; such an occmrance should be fairly obvious, since the counting
rate would drop to serc or a contimiocus aslam occur if the tube *damg¥,

A proposed design suitable for the CRGDP installation (estimated cost $3000)
will be dramm up by Tracerlsb engineers and more complete information on the
operating characteristics will be forwarded to W, C, Hartman, with receipt
anticipsted by Oatober 1, 1959,
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7Tennessee.....Publ:.c Acts of 1945....t0 regulate end control the pollution of the
surface weters and streams of the State. "no substances in the waters which may

produce toxic condltions thet materially affect men, anlmals or aquatic life,
or impair the potab:.l:.ty of & treated water supnly.

5 . .
R . - :

AEC4ee+eChapter 0524.... Permissible. Levéls of Radlation Expo'sure +e«NCRB of NBS
is responsible for setting standerds;;gai#es AEC operations will maintain all
.the stendards set by Z‘is Zganizat These ahall be consxdered mine requirements.

SPP"B]-O N f) NPT :
he Eerm:.ssﬁle lagels of exposure for p a.nt nersdnnel ‘are not satisfactory for
those living or working, in’ the nerphvorhood. "Ai‘l*‘pl'ant workers. shahld realize the
hazerds involved in their jobs and in accpez&ng a job, accept the hezardseThis: '~
is true in any field and: “is.not uniqu&\fsr those engzged*in work with radistion. | Y
People omtside tHs plent, ere.nct aware of the hazards and have riot eneterdd into \
any agreement“vith the cogpany. Therefore, every effort is made,to see that their s
x " ‘possible exposure-is-far below thatTallowed for plamt persomnel. (r'l’he limitation
\ of exposure for those under 18, given in NBS Heandbook 69, as one<tenth of ‘that

for adults, is an indicetion of the levels sought)

e —

I
e problem of health hazards involved In the d:.scharge of urenium materials ;

the ORGDP wastes appears of mincr consequence in view of the stringent limi
stired from economical considerations.

A NN L

Radioactive materials,are Jmwewsto=e abspbed by biological orgenisms, absorbed

on clay particles occurring as turbidity in streems, or preclp}tated by eiher.zu%—
physical or chemical means, thus resulting in the accummlationof radiocactive
substences in the sediment. Naturally occurring radiocactive isotopes of ursnium
thorium, and potassium account for 25% to 40% of the radioisotopes in the Clinch
River and Tennessee Rivers; the remeinder of the radiocactivity is from fission
products of which the most prominent are ruthenium, cesium, cerium.

N

2

v~
v

(Map of Tenn. River)

Map of ORO)

— . S ..~—-v7&::*—:~' y - ; s
(Cuepy SBIR) "y o+ S Ll
(Map, ORNL) (Photographs) /

£ \——_
| S&HP initiated lab requests and pay for analyses :
~Field sampling of mud and water performed by Utilities

lWtzorl«:s lab handles requestis and route samples to counting section asneeded.

Dilution of radioactive conteminats releesed from WOL depends on CR flow.
Actuel current flow and predicted mture;ﬂo#of water from Norris Dam #r<

v available with ebout a 2-day lefe ORNL has a policy of releasing only that

{ amount of curies which will give below tolerance concentrations =t the mouth

of ¥WOCreek. Thus below tolerance concentrations of radioactivity should prevail
in the CR at the ORGIDP wa er ‘tr,e ‘_gem. plant, but experience has shown that the
tolerance level is exceeded. Some oxplanation for this may be found in the wide
variation in CR flow dur:.ng a 24 hour period and the possibility that this
variation may not be prep/ef/}r accounted for in ORNL calculations.

24,
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INTER-COMPANY CORRESPONDENCE

(W352") cOMPANY _CARBIDE AND CARBON GHEMICALS COMPANY 1,0GATION OAK RIDGE, TENN.

. Realth Physics File September 16, 1952
TO DATE
LOCATION
ANSWERING LETTER DATE
ATTENTIONKy A F, Becher / Flow Volume for Poplar Creek

COPY TO SUBJECT

On August 16, 1952, Mr. L..C. McWilliams of the U. 3. Geological Survey
Department stated that 2 water flow measurements had been obtained on Poplar
Creek and East Fork. These were taken at periods of minimm flow,

1. Poplar Creek on Highway 61, 2 miles from Oliver Springs toward Oak Ridge.

August 21, 1951 - 6,97 £t3/sec.
octObQX' 15. 1951 - 6.19*:9/3.0.

2. East Fork on Oak Ridge Turnpike approximatealy 5 miles from Oak Ridge.

Augnat 2, 1951 -~ 18.0 £t3/sec.
October 15, 1951 -~ 1502 /sec,

Since East Pork enters Poplar Creek upstream from K-25, the total flow at K-2§
as indicated by these measurements wés> at least as fbllmz_ .

August 21, 1951 - 24.97
Ootober 15, 1951 ~ 2039, s+s07 £ [diy

=
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Mr, ¥. L. Richardson (g) Septeaber 17, 19&\";,»‘-
TO r-1001 . DATE
LOCATION .
ANSWERING LETTER DATE
ATTENTION yp, J, €. Sailer / Health Considerations
COPY TO ?ue SUBJECT

Involved in SF Materisl
Discard Limits

The problem of health hasards inwvolved in the discharge of ursnium
materials in X-25 vastes appears of minor consequance in view of the limits
desired from economic considerations, since it appears that any limit under
approximately 2)0,000 ppm. of normal uranium or 2400 PPm. of product uranium
at presant plant release rates would be within the limits proposed by ths
AEC for such waste disposal,

Xo specific 1limit has been established by nationally recognised bodies
for waste disposal. Howsver, the Subcomaittee on Internal Dose of the
Rational Committasa on Radiation Protection ai;ggmd by the National Bureau
of Standards has recommended a limit of 8 x Ha./em.3 of water as
maximum permissible limit of uranium contaminatica Tor drinking water.:-

This corresponds to approximately 120 ppm. fer normal uraniom and t0 approxi-
mately 1.2 ppa. for £-25 product.” —

A propesed AEC policy governing allowable radioactivity im discharged
-Magtes was anclosed in a letter of May 15, 1952, from Mr. S. R. Sapirie te
Mr. C. E. Comtar. This proposal states that the "Average concentrations of
watarborne radlioisotopes at any point where the water is norsally ueed for
mbyhm-orbydmaﬁeuMamdtutm. or where the water
umudfacmzrmm.mnnammummv
recommended in National ef Standards Famdbook 52 for continmous use
for pericds less than days.* ,

m.uuumnmmttuumdmmmmwm
to use a3 defined sbove, K-25 wastss should be soc controlled that the &
unutyntuumuwpommmmswwum’%m
for normal wrsaiom or O,12 ppm. for £-25 product uranium, It is apparent
thntdnimdﬂutinaet!dSWhWtinthaheuMs
' the Clinch River would afford additiona) factors of dilution.

docording to the United States Geoclogical © s the -nmt,dnm
wator-flow. of-Poplar Creek is approximately 21 f%.3/sec. or 5 x 107 lisers/
day.2 Similarly, it is estimeted that I-25 disposal 8F centaminated waste

WW@:%

2 Private commnication from Mr. C. L. McWillisms of the Xnoxville 0ffics.
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solution will amount to approximately 2.5 x 10° liters/day.> Thus, if a
maximum concentration of 12 ppm. of normal uranium in Poplar Creek wers
pormitted, the K-25 discharge rate could amoumt to approximately 240,000
Ppm. Similarly, for material of product assay, a discharge concentrstion
of approximately 2400 ppm. would be peraissible.

It should be poted that if the quantities of waste disposal were in-
creased, the allowable concentration would nsed to he proportionately
decrsased; similarly, if the quantity were decressad, the discard com-
centration could be increased.

It should also be noted that for enriched material, present K-25
specifications for criticality control require consideration to be givea
to solutions with a U-235 concentration above 1000 ppm.

In view of the relative
concentrations becsuss of economic considarations, as givem in KP-168,
Part 43, "One Pundred and ¥inth Mesting of the Uranium Accounting Committes,
August 13, 1952%, it seems that at this time factors involving health are
of negligible importance. ’

' >, ( 4 ?Tc‘;ﬁ )
2 F. Henry
BFHilja Safety and Radiation

3 Private communication from Mr. C. L. Gritsner, Chemical Operation
Division, K-25.




INTER-COMPANY CORRESPONDENCE

(‘ﬁiﬁ’?) COMPANY _ CARBIDE AND CARBON CHEMICALS COMPANY LOGATION e O .

TO Waste Disposal File : DATE September 18, 1952
LOCATION
ANSWERING LETTER DATE
ATTENTION
coPY TO - susJeEcT Calculations for Maximum

Allowable Concentration;. of -
Uranium in Waste Solution

Assume a flow of 600 liters/sec. (21 ft3/sec) and 70,000 liters of waste disposed
per month or approximately 2500 liters/day which is the eStimated amount of waste
solution produced during recovery and decontamination operations. The flow in

a 24 hr. period is 5.2 x 107 liters. For any assay uranium, the maximum

permissible concentration in the waste solution is given by the relation

20 x ¢ - ¢
5.2 x 107
where
) ‘c - concentration in waste solution
¢ = Maximum permissible concentration in Poplar Creek
Thus
c= 5.2x100C
2.5 x 10°
= 2x 10k ¢C

For normal uranium this C is 12 ppm and hence c¢ is 240,000 ppm.

C.
ealth

Physics Secftion

JCBimh

THIS FORM FOR INTER.COMPANY CORRESPONDENCE ONLY

WITANY LM I P AN
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REPORT ROOM ACQUISITIONS - October 16 1959

EQUIFMENT AND INSTRUMENTATION (Cont.) o
CREL-829 Transistorized pulse amplifiers. I. Measurement of the
S e high-frequency parameters of tramsistors. J,B,S, Waugh. |
S : July 1959. {Atomic Emergy of Canada Ltd,)

) An Mprwed"’recbrding hulticolor pyrometer. B.B. Brenden.
May 27, 1959. (Hamford Atomic Products Operation) 2

meld study of the Agl’o glass personnel doainieter."
i Baninger. September 13.1959. (I.cs Alamos Scientiﬁc_

;'Sm further modiﬁcations and i:echniqnes applied to
'EMU electron: nicrosoope Francis W, Bishop.
(California University)" -
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REPORT ROOM ACQUISITIONS eesss0esceesesesoseececssosesesceresecencssansensen DECEMDEr 5, 1958

CHEMISTRY {(Contd.)

NLCO=-T47 The recovery of magnesium and KF from magnesium fluoride; a literature
search, by Earl W. Mautz, May 26, 1958, {National Lead Co.of Chio)

NLCO=~T753 Measurement of dispersion and ¢oalescence (disengaging) time, a literature
search, by Stephen Zakanycz. July 1%, 1958, {National Lead Co.of Chio)

NLCO-755 Magnesium sulfate chemistry and technology; a literature search, by
Earl W, Mautz. June 2, 1958. {National Lead Co.of Ohio)

EQUIPMENT AND INSTRUMENTATION

AERE-HP/R-264L4 A neutron monitor for energles above 20 MeV, by P.D. Holt. August 1958,
(Gt.Brit. Atomic Energy Research Estb,)

.

CWLR=2222 A Geiger counter for large diameter sources, by Leonard Bird. 1958,

MICROCARD (Army Chemical Center, Md.)

DP=-304 An instrument for indicating mercury level inside thick-walled steel pipe,
' by T.R. Herold. August 1958. (E.I., du Pont de Nemours & Co.)

GPI-42 Gamma ray crystal spectrometers, by J.W. Knowles. 1957. {Atomic Energy

MICROCARD of Canada, Ltd.) - . ' ‘

FLUID DYNAMICS

NACA-ARR-L5C24 Low pressure boundary-layer control in diffusers and bends, by Willtam . J.
Biebel. April 1945, (

NACKATN-43O9 Use of short flat vanes for produe ing efficient wide-angle two~-dimensional
) subsonlc diffusers, by D.L. Cochran, September 1958, (Stanford Univ.)

HEALTH PHYSICS Blological and Medical Research Division semiannual report. January -
June 1958, September 1958. (Argonne National Lab.)

A continuous river sampling system and methods of radiochemical analysis
for Strontium-89, -90, Barium=-140, and Phosphorus-32, by W.B. Silker.
1957 (Hanford Atomic Products Operation)

NDA-10-144 Plane isotropic gamma ray buildup factors in lead and water with applications
MICROCARD to shielding calculations, by Stanley Preiser. 1954, {Nuclear Development
Corp. of America)

NYO-4753(Suppl.3) Annotated bibllography on long range effects of fallout from nueclear exploe
sions, by Allen G. Hoard. October 1958. (U.S. Atomic Energy Commission,
New York Operations Office)

METALLURGY AND MATERTALS

AERE~M/R«2640 Dislocation loops in quenched aluminum, by P.B, Hirsch, et al. July 1958.
(Gt.Brit, Atomic Energy Research Estb.)

AERE-M/R-26U48 The plastic deformation of uranium oxides above 800°C, by A.R. Hall, et al.
August 1958, (Gt.Brit. Atomic Enmergy Estb.)
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. November 10 through November 14, 1958 Number 46
Acquisitions to Central Library K=1004-A 8261
Acquisitions to Engineering Library K-103% 8038

GENRERAL
HD (c) Wilcox, Willlam J,,Jr.
195 The rellability and relevance of a modified critical ineidents
weé performance evaluation system. Oak Ridge, Temn. Union Carbide
Nuclear Co. Oek Ridge Gaseous Diffusion Plant, 1958, K-1392
CHEMISTRY
bl {c) Stauffer Chemical Co.
181.F1 - (B) Handling, safety and sample analysis of hydrofluoric acid,
385 New York, N.Y., .1958,
QW (c) Stauffer Chemical Co.
181.F1 (B) Hydrofluoric acid; anhydrous and aqueous. New York, N.Y.,
886 £¢1957,
Q. (c) Bienstock, D T ,
181,51 Sulfur-dioxide -- its chemistry and removal from industirial
B58

INDUSTRIAL HEALTH
" (c)

D (c)
880
A335

ENGINEERING
AG (B)
l Ret
A55

HE (¢)
5623.A5
v45

73 (c)
213
R14

g (¢c)
| 755
| 161

waste gases, Pittsburgh,Pa., U.S, Bureau of Mines. 1958,

Lackey, James B

The suspended microbiota of the Clinch River and adjacent waters
in relation to radicactivity in the summer of 1956, Gainesville,
Fla,, Univ,of Florida. 1958, T

American Conference of Governmental Industrial Hygienists. Committee
on Recommended analytical methods.
Manual of analytical methods; recommended for sampling and analysi:
of atmospheric contaminants, Lincinnati, Ohio. c¢1958.

-

American Institute of Consulting Engineers,
Engineering consultants; directory. New York, N.Y., 24 ed, 1958,

U.S. Interstate Commerce Commission.

Motor carrier safety regulations. Rev. of 1952 including smendments
as of December 31,195T. _Washington, U,3. Govt.Print.0ff. 1958,

Ragazzini, John R and G.F. Franklin ) .
Sampled~-data control systems, New York, N.Y., McGraw-Hill. 21958,

International Congress of Combustion Engines. Uuth. Zurich. 1957.
Proceedings. Paris, CIMAC _19587,
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"Contributing scme radiocactive materials to the local environment <nd continuing
vigilance must be maintained to cetermine the nature and extent of dispersion of
these radioactive materaisl. The low degree df radiocacti.e contamination of the
air snd water by CRGDP does not repres nt & hazard to the local snviornment or
population®,

To: Files, later & .ud

Subjsct:  Additicmal Information, CRNL Waste Disposal

submerged Geiger-iluellsr tubes

(fﬁ;rebler Proportional samplsr with r evolving dipper
Holding Pits: 5 probes in parallel at sntry of waste Ifrom processing labs
into the holding pits. Cottrell says set acout 38 ¢/m/ml (eff. not ‘nown)
to sutcomatically direct "low larel" to settling pond or "high level® to
treatment plant., "lo@" may come from any of numerous OIRL labs; "high" comes
Irom dissclving of slugs., "Dipper¥ on samplzr at settling pond effluent i
cut proportional to water flow, as is the "vB wégr, OSemples evary 10-12 minutes.
Sountzr and alarmjesample runs out into metal drum; picked up every 24 hours;
aliquot part saved for monthly composite (radio-isotopic); daily gross beta.

Branches: check for sespage; continual recorded flow; weekly grabp sample.

Tlow on white Oak Cr:ek checked just prior to confluence with lielton fork;
grao sempls daily as check against lsvels at dam, JSame on Melton branch;

this is usually background, unless decontaminating ecuipment at HRz.

Wells: gamma probe is lowered at fixad rate; record manuzlly r:adings and depth.

Dam: Presently split gate, mamually operated. Long-planned-for canal not

yet dug; discussion continues as to need; in case of release of slug, close dam
and unless heavy rainfall, have time to dig canal for by-passing dam of White
Oak Creek. Tenative plan to operate lake at 1/3 capacity, instead of White

Oak Creek only; affords additional dillution. July: small lake is due to

backwaters of Watts 3ar. At dem sampling station: 1 mr/hr background at low ﬁ&f

water 1lsvel; less with higher water level, Reading of scale units is tele-

matered back to Abee's office; pick up aliquot samples daily for gross betaj /,ler

keep part for monthly composite, Alarms "about 10 divisions® on scale;
value has not been calibrated; difference in proportion of isotopes passing

&

out; different mev; average adout 0.7 mev for beta., New monitor is ordered; cj;,p~/

more sensitive and dependavle; plan to calibrate new installation.

High-level waste settling beds: Auerbach says 2 yr. study current on seepage
or leakage., Davis says majority of authorities (TVA) feel breakdown. of beds
not likely, considering geological informaticn. Some difference of opinions
do exist on this subject, however.

ORNL-2601: CR concen: assumes intimate mixing with WOCr water; Scarboro
minus Norris equals aver. flow at WOCr, .H;ggf”#b

000gal/day; .001-0.02c/gal;

Low Lk < 7000000381 /day; 0.1 to 1.0 uc/gal; 1000x lower than reactors; 80-5200c/gal.

NBS:nbs Conasauga shale, containing clays; 20 underground tanks; 3 abandoned;

Lice A_wrA=now neutralized with caustic soda; 150c¢/min/ml alarms at ponds;

7/{?}59 "flounder®; 12 batterysoperated @{ tubes in parallel; CR (a) dispersion

in sediment;(b) levels of rad.;(c) rate of buildup;cross-section avery

2 miles in CR; 10 miles in Tenn3;S50' intervals. Kingston; daily sample pulled; compos
for 3 months., Fishj; no significance WOCr to CR (1957) 397 curies. Weekly average
(1557) 0.9x10-Tuc/cc in CR; FEHC, 10'7uc/cc; exceeded 28% of time. 195&: TRE, 29%;
Ce, 3%; Ru, 15%;2r,5%;Cs,22%;Sr,21%, Sediment drops off after 20 miles from ORNL;
background by, & 0 miles. Max. at copss-szction is 18x background. Ru-106 primarily

noted in wells; MPCalOOX Sr90,.smre.

itea
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Storage Tanks - Low level waste materials are pumped “rom the various operating
bulldings or from portable tanks into the storage drums (of stainless steel)
and the waste materials are held up for decay.neutralization,and concentration,
The area under the tanks where any spill or leak from the tanks would collect
and the processed material from the storage tanks drain into the settling pond.
A maximum of 35 curies of activity is released over a period of a week,

The Settling Basin - Here, the materisl from the storage tanks flows through

a series ol basins where solids or precipitates and flocculates are settled out.
The liquid then flows out through a weir system where the flow is metered and

a proportional continuous sampler collects a monthly composite sample for a
radiochemical analysis. The waste then flows into White Qak Creek.

White Oak Creek - The flow of the creek is measured and a daily spot sample is
taken just prior to its confluence with Mplton Creek,

Nelton Creek - The stream tlows from an area where 2 reactor development buildings
are located., This stream flow is metered and a daily spot sample taken to check
on the activity released from the reactor ares.

White Oak Dam - The dam is no longer used for routine water impoundment; however,
the back waters from Watts Bar Lzke creates a relatively large vody of water in
the area which fluctuates conslderably, making metering of the flow impracticable,
A daily spot sample is taken at the dam site and s radiochemical analysis made

of the monthly composite of the samples. In the event of an uncontrolled release
of activity to the creek, the dam may be closed and the material can then be
stored in the lake. Some consideration is being given to building a by-pass to
route the stream around the lake and dam to give better controcl of the lake if
storage is needed.

The Settling Beds for Hlgh lLevel Waste - Three settling beds for holding the
high level radiochemical wastes have bsen built in series so that when one bed is
filled, the liquid is decanted from the top into the next bed, Tests a2re still
being conducted to see how effective the clay beds are in trapping out the
various radiochemical waste materials. Some seepage has been noted from the

bads and a weir has been built to hold the liquid for testing. No significant
uncontrolled release of material from the beds to the White Oak Creeks has been
experienced or 1s anticipated.

Clinch River - No routine sampling is made of the Clinch River. The metering
of the flow of White 0ak Creek snd Melton Branch and also of the Clinch River
is used to calculate the dilution by the Clinch of the known curles of radio-
chemical waste released from ths Settling Basin,

GSH:msp
September 19, 1956

C
(4
A
<O
Visit to ORNL; Saturday, April L, 1959, =d Struxness b:;ﬁ”

"Tow level® waste effluent, rsieased ét1x10‘3 of” 1x10= uc/mdl (Diluted by CR).
"Tntermedizte lsvel" waste eflluent; 1-10 uc/ml, White Oak Lake, 55 acres.
Dry since about 1956. Settling basins used since 1951, Radioactive salts of
sodium nitrate, (complexess)., 150,000 culies of Cesium, 100,800 curies of Ru,
15,000 curies of Sr. Shele does not sorb Ruj; ORNL discharges 800,000 gallons
of waste per day. . .

Hanford: condensates from boiling waste, trapped and released to "cribs';
50-100 meters out from source; Pu, RE, Sr, Cs, Ra, Noj (most remote),




DISFOSAL AND CONTROL OF RADIOACTIVE LIQUID WASTE AT ORNL

Information Obtained Froms He H. Abes, and W, D. Cottrell
Information Obtained By: G. Se Hill, and Js J. Lane
Date: September 13, 1956

A, Methods of holdup of liquid waste?l

High Level

waste is pumped from processing 1abs to a series of three holding
pite, Activity joss is by soil jeaching and exchange. The con=-
tribution of activity to white Oak Creek is nod known but considered

to be negligible. Some seepage has peen noted and a weir has been
puilt to hold the water for testing.

Low Level

Reactor Waste

Consists of precess cooling water and other low level wastes. This
water is held in retention ponds indefinitely and by seep:ge and evapora-
tion the water level is reduced. The radicactivity is entrained by soil
exchange and leachings

B. Monitoring Stations

Waters

1) Low level holding pond releass.




2) White Oak Creek.

3) VWhite Oak Dam.

;) Melton Branch..

5) Kingston (taken by the ferry operator).

Mod:

1) white dak Dam.

2) Many points up and downstream in the Clinch River.
Ca Methods of Sampling

Water:

1) One proportional sampling site located at the low level holding pond which
is a dip sampler arrangement whereby about a pint of water is dipped out
every 12 minutes and emptied into a S-gallon can, a sam_ple is withdrawn
daily for measurements of radicactivity. Each day this can is dumped into
another larger can (wash tub size) from which a monthly composite is taken
for radiochemical analysis.

2) Spot samples taken daily and water activity measured at:

a) uhite Osk Creek.
b) White Oak Dam.
¢) Melton Branch.

3) Grab samples taken at Kingston by the ferry boat operator in mud stream at
a depth of 25 feet. Samples taken daily, collected weekly and analyses
made monthly. |

Mud:

The instrument used by X-10 to obtain mud samples is entirely different
from the one used at K-¢5. At ORGDP a metal cone, perforated at the apex is
cast into the water and dragged along the bottoms X~-10 has an instrument

sometimes referred to as a "clam-shell digger®.




De

Counting Methods

water:
After evaporation of samples the total beta activity is measured by a thin
window CGM counter. The resulis are expressed in counts/minute corrected to
10% geometry. 2adiochemistry analysis is made for TRE and fissicn products
expressed as per cent of total activity.

Mad $
Activity and radicachemical analyses made on dried mud samples. River bottom
monitored for gamma activity by a probe developed at X-10. It consists of a
probe made up of 12 oversized GM tubes arranged in series and connected to a
recorder. It is called the "Flounder” and measurements obtained are called

Flounder measurements in their reports. It derives its name from its flat

appearance resembling a fish (Flounder).

It is lowered to the bottom of the river and the counts are recorded on a
scaler in the boat. All betas are screened out by the water and plastic Vcover
of the inrstrument.

E. Water travel time from X-10 to ORGDP
This is not known and probably extremely variable because of Norris release
and "backing up" characteristics of water from Watts Bar. They etiﬁte from
1 - L days.

F. Dilution of activity by White Osk Creek and Clinch River. This dlution is not

knowne.

G, Down Stream Activity
Studies have been made only on md samples collected monthly.



H. Release of Activity Into White Oak Creek 7
The maximm allowable release is set ail 35 gﬁill}luries per week. This is
controlled by an Operations Division and weekly activity release is reported
to the Health Physics Division. The release of radiocactive liquid waste into

" the holding ponds or tanks is made by the various processing groups more or

less at their own discretion. In the event of a major or accidental release,

the Healih Physics Division is notified.

In case of buildup or accidental release into White Oak Creek or Clinch River,

the Health Physics Division will notify the Shii‘t Superintendent at ORGDP.

¥-10 has no emergency plan in the event of a major release. However by closing
white Oak Dam they can hold the release for a period of time 1 -2 weeks) until
a run off canal can be dug or until alternative measures can be put into

operation.

References

Radicactive Bedements in the Tennessee River System, J. M. Garner, JT., and

0. W. Kochtitzky, J. Sanitary Engineering Division, Proc. Am. Soce Civil

Engineers, August 1956
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GAXIAUM  PRiIS5I8LE  CONCanTRADO.S 1N WATAR

COMPUTATION COF PGy, FOR .1XTURLS CF  [ADIONUCLIDZS

(3ased on 10% of the :FC, for 166 Hour ‘eek Cccupational Zxposure)

1. Enter the percent of the total teta activity for each rauionuclide as
reported by "Radio Chemical Analyses of ‘Jhite Oak Lake Zfflueni" into
the evrropriate ~ graph in Figures 1 or 2, end find the factor "N®

tfor sach radionuclide.

2. Tind the arithmetic sum of thuse factors "M, (&)

3. Enter this sum of "N" into Figure 3, and r=sad the maximum permissible
concentration injuc/cc for this mixture of radionuclides,

EXAMPLE
MARCH 1960
. Radionuclide _jé_ N
Ru 88.4 38
ir Ol <1
TRE 1.7 <1l
Ce 1.1 <1
1 0.1 <1
Ce 2.2 2
No=Cb 0.0 0
Ba 0,07 0
Co 1.7 <1
Sr-89 0.2 (1
Sr-90 he3 430
Sum of '"MM - 520

PC~ifixture 1.92x10'éuc/cc

KB3:nbs

L/29/60
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TENNESSEE RIVER BASIN 69

3-5330. Clinch River below Norris Dam, Tena.

Location.--Lat 36°12'56™, long 84°04'56"™, 0.5 mile upstream from Clear Creek, 1.0 mile downstream from Norris Dam, L.5 miles north of
Norris, Anderson County, and at mile 78.8.

Drainage area.--2,913 sq mi.

Records available.--October 1903 to September 1964. Published as "at Clinton" October 1903 to September 1927, and 'near Coal Creek"
May 1927 to September 1937. Records published for sites “at Clinton” and "near Coal Creek" May to September 1927; for sites "near
Coal Creek" and "below Norris Dam" April 1936 to September 1937. Gage-height records collected in vicinity of Clinton from 1884
to 1943 are contained in reports of U. S. Weather Bureau.

Gage.--Water-stage recorder at present site and datum since Jan. 28, 1937 (digital since May 15, 1964). Datum of gage is 819.11 ft

above mean sea level, datum of 1929, supplementary adjustment of 1936, Oct. 1, 1903, to June 30, 1920, staff gage at railroad
bridge 19.6 miles downstream at datum 42.49 £t lower, July 1, 1920, to Sept. 30, 1927, chain gage at highway bridge 19.8 miles
downstream (1,000 ft downstream from previous site) at datum 42.59 £t lower, May 27 to Sept. 8, 1927, staff gage and Sept. 9,
1927, to Sept. 30, 1935, water-stage recorder, at site 2.9 miles downstream at datum 10.50 £t lower. Oct. 1, 1935, to Sept. 30,
1937, water~stage recorder at site 2.9 miles downstream at datum 13.50 £t lower, Apr. 16, 1936, to Jan. 27, 1937, staff gege at
present site and datum,

Average discharge.--61 years, 4,299 cfs (unadjusted).

Extremes.--Maximum discharge during year, 9,250 cfs on Apr. 8 (gage height, 5.87 ft); minimum, 58 cfs Sept. 9-il1 (gage height,
1.22 ft), minimum daily, 62 cfs Feb. 12-14. .

1903-64: Maximum discharge, 87,000 cfs Mar. 5, 1917 (gage height, 38.5 ft, from graph based on gage readings, site and datum
then in use), from rating curve extended above 62,000 cfs; minimum, 1.3 cfs May 17, 18, 20, 24-26, May 29 to June 5, 1936 (gage
height, 0.62 £t); minimum daily, 1.3 cfs May 17, 18, 24-26, May 29 to June 4, 1936,

Flood of Mar. 11, 1826, reached a stage of 43.5 ft (discharge, 130,000 cfs); floods of Peb. 24, 1862 and Mar. 31, 1886, reached
a stage of 41.3 ft (discharge, 117,000 cfs) at railroad bridge at Clinton, from reports by Tennessee Valley Authority.

Remarks.--Records good. Flow completely regulated by Norris Lake (see p. 121),
Rating tables (gage height, in feet, and discharge, in cubic feet per second)
Oct. 1 to Feb. 16

Aug. 11 to Sept. 30 Feb. 17 to Aug. 10

1.2 52 2.0 880 1.2 52 2.0 840

1.3 90 3.0 2,450 1.3 85 3.0 2,360

1.4 i55 5.0 6,890 1.4 150 4.0 4,200

1.6 360 1.6 350 5.0 6,740

Discharge, in cubic feet per second, water year October 1963 to September 1364

Di Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 6.020 4,560 18 3.720 4,040 654 6200 95 3700 3150 2.840 | * 4,030
2{ *5.880 4,710 | * 4.000 1.670 4,380 68 2340 100 3.660 3.240 2900 4,250
3 5.680 3.560 4,890 4,480 6320 68 3170 100 3.880 2950 | * 2760 4,430
4 5570 4,040 2640 226 2320 68 5120 80 | * 3720 3060 3510 4,410
[ 5570 3.840 3.360 74 3910 284 2160 8% 3190 2.380 3,140 3,050
8 4,260 +1L.110 4,580 74 1,350 341 927 65 2790 | * 3150 3,230 1720
7 S.090 4,060 5450 74 2070 68 95 65 2650 2990 3.300 2670
8 %640 4,200 3,960 735 1680 68 o83 65 2880 2.940 3.620 3990
9 5610 3.610 5.070 254 66 68 561 65 | . 3280 3020 2650 2450
10f, 5.690 2,250 5880 772 4,710 2260 85 65 3370 3,060 2900 | 638
11 5720 3.660 108 78 752 294 a8s 2730 3,490 2960 4,080 2740
12 4,220 3,900 884 8 62 68 85 3.640 3,420 809 3.560 4,110
13 3.940 3.450 79 3,770 62 65 90 *3,640 3,400 3,070 3,380 4,100
14 5220 3,200 958 1.260 62 68 85 3.670 301 3,280 3,310 4,120
15 5.120 3,100 626 3,080 66 72 23] 3.650 3500 3,150 3.390 4,140
16 5.880 2880 4.590 4,560 66 68 116 3.380 3.430 3120 1..080 4,150
17 5400 2360 4,680 4.580 65 331 80 72 2560 1.990 56 4,160
18 5,060 3820 4,990 4,280 85 65 80 2.950 3.060 2.920 &9 4170
13 4630 3.730 6180 1240 199 65 80 3610 3,250 3070 1.150 4,180
20 3.820 615 4640 3.840 65 68 4,160 1900 3.190 3.260 1.990 4,100
21} 4.440 3.040 4,320 3.960 65 1,700 4,170 3,480 3,040 3,220 | * 2250 4.030
22| 4690 3,380 3.440 4,720 565 606 2940 3.560 3.200 3300 1950 4.030,
23 4,570 3,880 4,330 2610 -3 554 2840 3.560 4,340 3180 | 1960 4,020
24] 4.860 798 4,280 870 65 68 99 258 4,300 3170 ‘2650 4,020
25l 4.790 2920 2.260 122 68 186 90 3.360 4,300 2990 3,250 4,050
26 4,690 3.620 4,260 f-1-% 2.240 72 90 3,590 4,290 3.160 3310 4,040
27 4,200 110 4,440 66 1950 812 90 3600 3.010 3.350 3780 4,040
28 5420 1..060 3.260 484 498 1330 90 3.600 3.020 3130 4,010 4,040
29 5930 2.280 3.250 : 30 3,600 3,140 3.070 4.010 4,230
0l %000 a8 4,460 90 303 3,320 3.280 3.850 4,350
31 4,620 | ~w=-mmee= 4,780 | 1140 |-ceaccccccat * 8710 | ~cocecce- 2130 | cecccceen 2.900 3,840 |-cccecaces
Total|157.230 | 87.821 |11Q.722 $3.599 | 4L.063 18466 | 37.176 | 61.048 98,681 92.319 87.785 {112.458
Mean 5,072 2,927 3,572 1,729 1,416 596 1,239 1,969 3,289 2,978 2,832 3,749
— I I .

Caleadar year 1963: Max 25,000 Min 46 Mean 4,382 Meant 3,851 Cfsat 1.32 1In.t 17.95
Water year 1963-64: Max 6,390 Min 62 Mean 2,618 Meant 3,046 Cfsat 1.05 In.t 14,23

* Discharge measureaent made on this day,
1 Adjusted for change in contents in Norris Lake.

Rt B A O A B I M A i R AR - 7.ty
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TENNESSEE RIVER BASIN n

3-5359.10. Clinch River at Melton Hill Dam, Tenn.
palishinhi

Location.--Lat 35°53'04", loung 84°18°'05" (corrected), at upstream face of Melton Hill Dam, at powerhouse on left bank, 5.4 miles
north of Lenoir City, 9 miles southwest of Oak Ridge, 19 miles west of Knoxville, and at mile 23.1.

Drainage area.--3,343 sq mi.

Records available.--September 1936 to September 1964 (discontinued). pPublished as '"mear Wheat" September 1936 to January 1941 and
as "near Scarboro' February 1941 to September 1962. ’

Gage.--Water-stage recorder. Datum of gage is mean sea level, datum of 1929, supplementary adjustment of 1936. Prior to February
1941 at site 8.6 miles downstream at datum 717.36 ft higher. February 1941 to September 1962 at site 15.9 miles upatream at datum
753.35 £t higher. .

Average discharge.--28 years, 4,561 cfa (unadjusted).
Extremes.--Maximum discharge during year, 17,900 cfs Mar. 31; maximum elevation, 795.36 ft Oct. 21; no flow on many days.
1936-64: Maximum discharge, 42,900 cfs Feb. 9, 1937 (gage height, 23.45 ¢t site and datum then in uge), from rating curve
extended above 27,000 cfs; no flow on many days after April 1963,
Remarks.~-Records fair. Flow regulated by Norris and Melton Hill Lakes (seevp. 121).

COQeracion.--Recorder charts and experimentally determined spillway rating furnished by Tennessee valley Authority.

Discharge, in cubic feet per second, water year October 1963 to September 1964

Day] Oct. | Nov. T Dec, | _Jan. T~ Feb. Mar. Apr. May June July Aug. —_Sept, __
1 ) 2.680 ol 4530 1700| 1..0S0 9.650| * 2250 2900 2720 ol 4660
2 2,120 3,040 1..930 4.530 3,270 306 0] o 3,520 1..790 [+) 4,710
3 8.060 3,060 5.440 3,740 4,450 1.600 [5] 0 3,010 2960 %760 000
4 5,740 5770 4,350 2,290 2230 | 10200 720 2.420 3,140 4,480 6&240
5 1.990 6820 2.010 2.270 6310 2.230 | * 7.300 1.080 2430 2830 4,540 Q.
[ 2,020 | - &220 3.020 2.250 5,420 L”_SJ o 1..080 2450 2430 4,660 0
7 6170 5.290 5.490 2.250 2180 1370 1.080 2,440 2.360 4,700 o
8 8130 2920 5,440 2.240 0] 0 4,300 585 2.430 2.660 0 4960
9 8.060 1..970 5.420 2240 [3) 353 2.910 (o} 3.550 2.720 o} 5.200
10 8.000 1.990 5930 1.490 3660 1060 3.330 [o] 4,850 2710 4,100 4,130
1 5.690 1..990 5,390 o 5.480 1.070 3,300 2,130 4,820 2810 4,440 2,180
12 994 4,300 2.930 [4] 1,800 1060 3.260 3,880 2810 2500 4600
13 1010 4,950 1030 2.300 o] 1060 3,230 4.530 1,140 4,050 3,560 [+}
14 6130 4,150 0] a710 (o] 1150 2410 4,640 1150 4,120 3,980 3820
15 8130 2.580 O] *3,.040 280 4,400 656 3110 2840 2.940 o 5.080
16 7570 [oR 2040 3,330 4,420 5500 0 1.140 4,840 4,260 3,060 4830
17 7.200 [{) 3,430 4,480 4,860 5.820 4] 1.150 3,700 3610 1420 5530
18 5.360 3.870 5620 4,490 " 2340 3360 (o] 2250 2390 o o] 5930
19 994 5.440 8000 4490 2,260 1.500 o 3,570 1,790 0 0 1.340
20 1.010 5.380 6610 4,400 2170 2.130 [o] 2.060 L1130 3,760 3,930 ]
21 ‘6130 5,290 4.230 4,440 o o 2760 2.680 1.140 4.110 3,200 4690
22 7.660 2780 4,250 | * 5.240 0 o] 4570 | * 4670 2.840 4,150 o 4,280
23 &700 o] 3.810 4,420 o] o] &790 3,580 4,840 4,380 0 5,740
24 6640 [} 3,050 1.830 1.680 [s] 4,580 3,570 4,830 3,740 3,500 5,320
25 4,480 o] 3,080 o] 4,440 1.930 707 3,530 4,810 1.120 1,950 4,700
26 994 3.020 3,070 0 1,460 3,300 [s] 3530 3110 fo) 3,900 0
27 1.010 4,270 3,130 o] 2.220 1640 [o] 3.470 1140 3,940 4,490 o]
28 6150 4,180 3,140 866 1.860 454 O | * 4.940 1.460 4,120 3550 3,120
29 8,160 1.210 3,150 2600 1.050 2.580 765 Z400 4,870 4,190 o 5,050
30 6960 o] 3.970 3,290 |--===-= e 360 675 2.400 4840 4,300 0 5.400
31 8,510 |-memeoson- | 4340 2.620 |-=-=n-s=e={ 1G300Q |--==-="""1 2,380 |~mevemea== 4,020 5.000 |-======s"="
Total| 168,962 113,300 | 86276 70.020 72.405 90,470 | 92440 78420 | 101,910
Mean 5,450 3,655 2,421 3,016 u

Calendar year 1963: Max 28,300 Min O  Mean 4,804 Meant 4,416 Cfsmt 1.32 In.t 17.93
Water year 1963-64: Max 10,300 Min O Mean 3,000 Meant 3,419 cfemf 1.02 In.t 13.92

* Discharge measurement made on this day.
t Adjusted for change in contents in Norris and Melton Hill Lakes.




4 TENNESSEE RIVER BASIN

3-5380. Whiteoak Creek at Whiteoak Dam, near Oak Ridge, Tenn.

Location,--Lat 35°53°'58", long 84°19'34", at Whiteoak Dam on State Highway 95 (White Wing Road), 0.6 mile upstream from mouth,
2 miles south of Oak Ridge National Laboratory, Roane County, and 8 miles south of Oak Ridge, Anderson County.

Drainage area.--6.01 sq‘mi.

Records available.--July 1953 to September 1955, Aug 1960 to June 1964 (discontinued).

Gage.--Water-stage recorder. Datum of gage is 740.00 ft above mean sea level, datum of 1929, supplementary adjustment of 1936. Since
Aug. 24, 1960, auxiliary gage on downstream side of dam.

Average discharge.-~5 years (1953-55, 1960-63), 13.5 cfa.

Extremes,--Maximum discharge during period October 1963 to June 1964, 196 cfs Mar. 15; minimum, 5.0 Oct. 6-9, June 28, 29.
1953-55, 1960-64: Maximum discharge, 669 cfs Dec. 29, 1954; no flow at times in 1953-55, 1963.

Remarks.-~Records good. Flow affected by operations of Oak Ridge National Laboratory above station.

Discharge, in cubic feet per second, period October 1963 to June 1964

Day Oct. Nov, Dec. Jan, Feb. Mar, Apr. May June July Aug. Sept.
L 5.3 70 11 13 10 11 12 18 16
2 5.1. 78 84 13 88 *13 11 14 is
3 s2 | 62 * 6.9 *11 * 8.0 22 10 22 9.3
4 s3 87 6.4 13 72 19 13 16 7.4
5 52 76 641 14 70 32 14 13 6.5
6 11 6.0 17 19 25 26 11 6.5
7 50 76 57 20 19 121 9.9 6.2
8 5.0 6.4 6.4 38 15 15 87 8.0 6.2
9 50 859 6.1 46 12 13 40 84 6.4
10 54 59 59 33 11 14 25 76 64
11 52 59 65 20 11 12 19 8.0 59
12 5.2 56 13 19 9.2 10 15 8.8 57 :
13 52 55 10 38 14 32 131 57
14 52 53 86 23 22 26 &4 88 s7
15 ‘53 S5 12 *16 45 *460 29 T4 6.6
16 56 55 64 13 *78 21 6.9 8.0
17 56 53 61 11 *43 38 17 6.4 6.6
18 5.5 5.2 59 2.9 33 25 15 6.2 6.4
19 53 39 6.0 20 31 20 13 65 62
20 53 6.0 60 12 *23 19 12 66 641
21 56 64 6.0 11 19 28 11 68 59 f
= F 22 87 6.1 6.0 92 15 25 98 6.8 56
23 59 8.2 6.6 86 13 20 i4 6.6 56
24 6.5 7.4 6.4 16 12 16 25 6.5 %4
25 6.4 65 6.1 63 11 23 i8 6.4 (%4 ,
%| 62 64 64 33 10 8s 15 6.1 55 5
27 6.0 6.6 6.4 * 21 9.3 49 30 52
28 6.0 70 65 15 11 29 30 15 XY
29 53 6.1 12 12 21 25 14 $.0
30 53 19 60 11 conccanmen 16 i8 92 Sa 4
31 55 [ecomeemmad - 6.1 10 cemmcmmeen| 14 - . (=3 T S — e —
Total| 169.0 2331 2126 6387 5525 S04.3 771.8 2951 2019
Mean 5.45 .77 6.86 20.6 19.1 29.2 25.7 9.52 6,73
Calendar year 1963: Max 411 Mia 0 Mean 13.1
Water year 1963-64: Max - Min - Mean -
* Discharge measurement made on this day.
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3.5382.25, Poplar Creek near Oak Ridge, Tenn.

Location,--Lat 35°59'55", long 84°20'23",
Creek, 1,2 miles norcthwest o

Drainage area.--82.5 sq mi.

Records available.--August 1960 to September 1964.

on right bank 1,000 ft upstream from
¢ intersection of State Highway 95 and Anderson

county road bridge, 0.4 mile downstream from Indian
County line in Oak Ridge.

Gage.--Water-scage recorder. Datum of gage is 743.50 ft above mean sea level, datum of 1929, supplementary adjustment of 1936,

Extremes. --Maximum discharge during year,
1.89 £t Sept. 10.

1960-64. Maximum discharge, 6,350 cfs Mar.

1.86 ft Sept. 1, 1962.

A flood on June 29,

1900, from reports by Tennessee Vall

2,880 cfs Apr.

Remarks. --Records good except those for periods

Rating table, except periods

1928, at site about 5.0 miles upatream
ey Authority (discharge,

7 (gage height, 18.27 ft); minimum,

12, 1963 (gage height,

of no gage-height record or shifting control,

of shifting

discharge, in cubic

1.8 5.
1.9 7.
2.2 17
2.8 46
4.0 126

Discharge, in cubic feet

0
[}

(drainage area,
about 14,000 cfs).

5.0 cfs Oct. 27; minimum gage heighe,
22.38 “ft); minimum, that of Oct. 27, 1963; minimum gage height,

55.9 sq wi) was the greatest known since at least

which are fair.

control (gage height, in feet,
feet per second)

and

7.0 405
10.0 810
15.0 1,840
17.0 2,350

per second, water year October 1963 to September 1964

Day Oct. |  Nov. Dec. Jan. | Feb. Mar. Apr. May June . July Aug , Sept.

i 97 10 36 119 127 94 148 206 83 11 12 9.1

2 8.5 15 24 149 106 102 131 180 75 13 10 79
3 2.5 13 * 21 9% 92 * 208 120 232 41 13 35 73
4 79 13 19 121 85 230 180 *159 * 35 11 71 7.3
5 76 15 17 133 B84 82 200 136 30 11 44 70
6 76 17 15 * 141 * 246 452 376 116 28 10 24 70
7 76 13 14 850 315 282 1.560 101 26 .7 13 68
8l = 76 12 i6 354 2642 217 1960 91 23 11 11 6.4
9 6 11 20 434 191 189 555 83 22 12 10 62
10 76 11 20 347 169 217 345 76 21 10 94 60
11 76 10 20 209 155 167 257 T4 19 97 12 60
12 73 10 58 196 127 150 212 82 17 13 3 60
13 6.8 10 57 310 216 135 447 73 17 21 1.2 58
16 *70 10 38 229 458 379 704 62 17 15 9.4 56
15 68 11 29 167 s08 2260 39% S6 16 11 9.1 S4
5 6.8 10 28 136 1,360 |* L370 275 50 16 9.7 54
17 6.6 10 28 114 €27 449 218 46 14 9.1 164 « 54
i8 6.4 10 25 103 422 303 180 42 14 8.8 * 53 66
19 6.4 12 a2é 93 402 226 153 38 14 a8 30 94
20 62 12 a24 83 301 214 134 36 13 XY 22 12
21 6.2 12 alé 110 228 283 118 32 12 97 17 17
22 60 12 aeld 95 242 30 12 10 16 a5
23 6.4 14 a2b 89 211 164 30 *12 11 75 6.2.
26 6.4 15 a2s 128 183 251 32 12 13 36 62
25 6.4 15 a2l * 1,010 288 322 29 11 9.1 21 6.0
26 6.2 13 a21 470 999 416 26 11 a8 15 56
27 6.2 i2 a2l * 263 555 696 32 i0 85 13 64
28 * 6.2 11 a2é 203 343 609 47 10 10 12. 79
29 6.2 98 a2S 147 251 406 68 11 27 11 ;4%
30 6.2 82 a6 128 * 203 270 36 11 32 10 10
3 70 | --oeemem- a28 1189 168 | -ecce- — 30 | —eeeme--- 22 10 ceoreccens

Tota] 2175 519 798 T7.144 7.422 | 12352 | 11910 2331 653 3880 9734 4594

Mean 7.02 17.3 25.7 230 256 398 397 75.2 21.8 12. 3.4 15.3

Cfsm| 0.085 0.210 0.312 2.79 3.10 4,82 4,81 0.912 0.264 0.152 0.381 0.185

In. \ 0.10 0.23 0.36 3.22 | 3.3% 5.57 5.37 1.05 0.29 0.17 0.44 0.21

Calendar year 1963 Max 4,630 Min 6.0 Mean 121 cfsm 1.47 In. 19.88

Water year 1963-64 Max 2,260 Min 5.4 Mean 123 Cfsm 1.49 In. 20.36

Peak discharge (base, 1,800 cfs) # Discharge measurement made on this day.
Gage Gage a No gage-height record.
‘-Date Time lhexghc‘m"‘“‘“ Date \ Time hexgh:lbilchlmﬂ Notse.--Shifting control method used Oct. 1 to Nov. 29,
Jan, 26 to Feb, 15, Sept. 12-30.
\ 3-15 1700 \ 18.00‘ 2,740 4ol \ 2400 18.27 2,880




76 TENNESSEE RIVER BASIN

3-5382.5. East Fork Poplar Creek nesr Oak Ridge, Tenn.

Location.--Lat 35°57'58", long 84°21°30", near left bank, on upstream side of county road bridge, 0.3 mile north of State Highway 95,

1.7 miles upstream from Bear Creek, and 2.8 miles southwest of intersection of State Highway 95 and Anderson County line in Oak
Ridge.

Drainage area.-~19.5 sq mi.

Records available.--August 1960 to September 1964.

Gage.--Water-stage recorder. Datum of gage is 754.16 £t above mean sea level, datum of 1929, supplementary adjustment of 1936.

Extremes.--Maximum discharge during year, 975 cfs Apr. 7 (gage height, 7.75 ft); minimum, 16 cfs Oct. 28, 30, 31; minimum gage height,

1.67 ft Sept. 6.

1960-64: Maximum discharge, 1,800 cfs Mar. 12, 1963 (gage height, 10.91 ft); minimum, that of Oct. 28, 30, 31, 1963,
The flood of Sept. 29, 1944 reached a discharge of about 4,600 cfs at a site 5.1 milea upstream. The flood of June 29, 1928
is believed to have been the greatest known flood since at least 1900, from report of Tennessee Valley Authority.

Remarks.--Records good. Natural flow of stream affected by operations of the Atomic Energy Commission's Y-12 Plant and the sewage
treatment plant of the City of Oak Ridge.

Rating tables (gage height, in feet, and discharge, in cubic feet per second)

Oct. 1 to Aug. 16 Aus.il7 to Sept. 30
1.7 16 1.0 135 1.7 18 2.0 A
1.8 20 5.0 440 1.8 21 2.5 80
2.0 32 6.0 616
2.5 75

Discharge, in cubic feet per second, water year October 1963 to September 1964

Day Oct. Nov. Dec. Jan, Feb, Marx, Apr. May June July ) Aug. Sept,
1 * 24 29 28 63 34 34 * 40 55 * 66 * 23 20 20
2 2z 27 26 43 30 * &1 40 53 37 26 19 19
3 22 i8 * 25 39 * 28 60 37 84 30 21 19 19
4 22 18 23 52 29 s2 5% *51 27 20 S1 19
5 22 25 22 45 28 138 55 43 27 18 44 19
6 21 41 22 *53| a7 71 93 39 26 18 25 19
7 22 22 22 217 S8 57 * 458 38 24 19 24 18
8 22 22 24 78 45 48 182 37 24 24 22 19
9 22 21 22 130 41 45 23 34 24 20 20 19
10 22 20 22 71 41 S1 73 32 24 20 21 19
11 22 20 25 52 40 40 59 34 24 20 28 19
12 22 20 47 62 36 37 52 37 24 38 26 19
13 21 21 28 103 68 35 130 46 24 37 22 19
14 * 22 22 26 59 70| - 116 118 31 22 22 20 19
15 21 22 24 46 183 * 496 73 28 24 21 21 19
16 20 21 22 40 219 142 62 27 24 21 147 19
17 21 20 23 38 94 83 s2 26 22 21 65 19
18 20 21 22 37 98 66 46 26 22 21 *31 20"
19 20 24 22 32 84 S4 46 25 22 20 26 21
20 18 21 21 44 67 59 41 25 22 20 23 20
21 19 22 20 101 38 24 21 26 *22 20
22 19 21 20 66 37 24 22 21 21 20
23 19 35 23 EL) 54 30 22 21 25 20
24 19 22 22 49 63 30 21 25 21 19
25 19 20 22 93 46 26 20 20 20 19
26 19 22 23 208 s3 24 20 19 20 19
27 18 22 . 26 92 126 34 20 19 20 19
28 * 19 21 26 69 8% 35 19 20 20 25
29 18 1S 24 57 23 36 20 24 20 70
30 18 38 23 48 65 26 20 31 20 v
3l 18 |eveasnneed 23 44 | conneancad 25 |emececncen 20 20 | avvacaccans

Total 632 793 748 1,926 1822 2607 2,463 1,085 744 696 903 659

Mean 20.4 26.4. 24,1 62.1 62.8 84.1 82.1 35.0 24.8 22.5 29.1 22.0

Calendar year 1963: Max 1,140 Min 18 Mean 44.2

Water year 1963-64: Max 496 Min 18 Mean 41.2

Peak discharge (base, 500 cts) * Discharge measurement made on this day,

Date | Time hi:::: Discharge || Date | Time h::.::: Discharge
2-16 | 0200 6.47 708 47 | 1700 7.75 975
3-15 | 1100 6.41 696




~£g 61 Jo2) 29 61 fo 43}

‘unp

09 °'NON ‘190 3deg *Ony fiinp ounp fivg udy 4ol

ady uoy  'qed

puooag Iad 3894 °1qnD FO Spuesnoyr

\hizy

q09 udag Bny  Ainp dunf fow ady 4oj  cqed ‘uvp toeg AN “qog ‘idsg Gny Ay sunp foW ady 4o 'Ged cuwp  o8g

(puodeg I2d 1983 dTAND abeIaAY)

JOHYHOSIA  STHHON

te

‘WS N NI QIINIHA
) IASAHDVSSYW AOOMNON O CAMYAWOD OO X3aod

feMOISIAIa 001 X SHINOW 1 sMY3IA OML ‘0SZE 'ON

S




TG 61 S0 w3 0961 fo )

ooq 'noNy 00 <3dag ‘bny finp eunp Foy

ady uvy  'qeg  cuvp  c0ag  noN 09  idag By Apnp sunp fvy  ady uvl o4 cunp .8@

07 :H

08 O.H

08! QT

oot* 0OC

.ee.\..n....n ‘noN ‘6ny  Anp eunp fioy cady  uml Qa4 Cupp a9 nop .._Ee wdag  bny fipnp ounp fivly cudy vy ‘go4  cuvp  osq
(puoosg Isd 1964 OTqn) S3eILAY)
TOVYHOSTAD STMUON
ki
' » o o ' o

“¥'S N NI QIININS
‘. o N rAMAIEIATO A0 X SHINOW A SYvAL OML "0OGZE 'ON

puooeg Isd 364 OTQN) JO SpPUEBSTOY]




8461 Jo ipaf (@WS Jo a3}

fow udy vl 'qed ‘upp  05g  ‘AON 00 3deg ‘bny  fiynp sunp fioy ady ol 94 uvop .3@

‘090 0N ‘190 qdsg -6ny fnp _ounr

o el EER ‘.M‘Wiw. \.\H.|,...(11... > =t |M .U.‘ B yllwl = xin.x ) y u.?,,|.w LTSI - .H.. z ‘.|1 MMWWM

o S ,\ — T - ﬁ .

\ Rl R eqeaday - 64

(puooes Ied 3884 OTAN) JO spuesnoyy, )

: -— m

|91

’ |I TN S ’ STt Lt Al S R RSOl DR IS St RN PRSI S - ™ . o 02

98g MON 190 qdog bny  fiynp  eunp finy ady  av 'qed  cuvp ooq  'AON q09 pdog  bny fipnp  eunp  fivl ady ol g4 cuvp '99d

(puooeg Jed 3084 9TAN] 638.10AY)
IMIYHOSTA STUHON

te
'
. o

¥eSn NY aTLNTHA .
. . canres Ly X SN A SHYRA omlL 0GZR ON




1561 fom3) | G561 fo 1naf

‘uop 09
\4

vog ‘noy 00 ‘adag Gny Amnp sunp  fiog  udy cavy  qeg  cunp coeq 'noy 00 deg by fignp aunp s.a%. udy  cavly *qaq

=
o

06

a
0

T

9T

8t

009 ndag bny  Apnp sunp  fioy ady  cavly *qey  cump cesg  'noN ..uoc adog  Bny fipnp punp fogy  cudy  cavpy cGod
(puooeg aed 1864 2TqQn) e3elsAy)
FMVYHOSIA STUHYON

Y5 R NI IINIMS

rANMATQIATA N0 X SHINOW AR SHYTIA OML 'OGZE€ 'ON

‘upp

d0C

(puocoeg asd 3884 OTQN) JO spuesnoyy, )




5561 J0 an3j g6l J0 403}

weg caoN ‘190 ‘3da8 6ny Anp ounp fiog ady aply 994 cunp  teeq  'NON w09 1deg ‘bny  finp sunp Foy ady ol 994 ‘upp .3&@

ot

et

4 1T

(puooeg I84 3884 OTqR) JO spuesnoyg,)

gt

gt

adag bny finp oeunp fivW ady DR ‘upp :.w.uaow

-6ny  fipnp sunp finw

(puooeg aed 3964 OTAND mmmp.?ﬁ

SOMVHOSTIA STHHON

-¥ SN NI 0FINTHL

T P e e TR Ea bl e

LQMATEIAIA 008 X SHINOW 28 SHvAL omi "OQZE 'ON

P T te T e Lalatel




noy

—Ea6L o ma)

190

‘o

lmmmh J0 av3}

‘200 adeg ‘bny fAnp eunp fioly udy uny Qa4  uvp .ooqo

‘08q

adag -Bny fnp ounp fof udy upy ‘994 ‘uvp ‘o9Q

pe .
s

]
1
1
i

o Z1

02
— Y-y

o8] 9T
— DA
08

ady aow 67 -uvp  oeg OC

n?l 43
‘998

‘noN

00 ndsg bny  FAnp sunp  finy audy  avl 'qe4  unp cosq

‘noy

“q0g adog bny fiinp eunp oy

(puooag Iad 1931 O1qn) abeIany)

JOYVYHOSIA  STHUON

VSN NI GIINING

CENOISTAIG 001 X SHINOW 13 SYYIX OML 'O8Z€ 'ON

e tAcoUNSvaenyY i AN MITON T PANVARION MO XAA0D 300.




= (ot [Fomits

-

e A L
A




(water)

Ch-3 Poplar Creek At Junction With Clinch River

-

Sanitazy Water Puxphouse Influent
"Raw Water” :

GW-6  Effluent From ORGDP Water
"Finished Water®

Purification Pla



SAMPLING POINTS OF OUTSIDE EMVIRCNS -- ORGDP
AIR
W capiing Locsticn - Five Miles from Plant

@ Samoling Locaticn - Water

(Weekly Composite)

VAN -AOE AREA 7

.
. .k LeATUMIC :u:O COMMISS.ON

100LE

t
}
t




SAMPLING POINTS OF OUTSIDE ENVIRONS ~- ORGDP
. ATR
v Sampling Location - Five Miles from Plant

FIGURE 1
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AL 0
2.7
Normal "UY in Potable Water

Permissible (NBS) 7 x 10~° microcuris/ml J 2 Pr—

Local snvirons (1/10th) 7x ].O'6 microcuris/ml

1957 Ft, Loudon background

Maxdimum 5 x 107 ue/m1 " Minimum 5 x 10715 ue/m1

Enriched "U" in Potable Water

L

Permissible (NBS) U-233 1.5 x 107" uc/ml

/2 por

Acceptable Emergency Beta (or Gamma) Activities in Drinking Water |
("The Effects of Nuclear Weapons", US Dept of Defense, USAEC) (6-57)
Consumption period of 10 days 9x10~2 mefec 3x103 d/sec/cc
" " 30 o 3x10=2" n 1x103 n

"If it appears that the period will be shorter, water of proportionately

higher activity may be consumed in an emergency*,
e ———. ————————— ————————

Handbook #52, "Maximum permissible amount of radioisotope in total body and

maximum permissible concentration in air and water®%, Table 3, P ]%)(,
FC.
Max, parmissible amount for 80ntinuous exposure : _ = *‘
3&\, Sr9o & Y9 o -0--..-..8X10‘7'm/m1 Of Water ofgof = ﬁ
Ak £ .

2, ¥x /0 _ZM//’M
0.53 o/t [ ame

i




Analysis Precision at 95% Confidence Level
Uranium 2 20%
Alpha t 20% Water
* 5% Mud
Fluorides % 89
Beta +1L% Water
+10% ifud
Stream Approximate Flow
East Fork 15 f£t3/sec 3x107 1liters/day FXro¥ g/ d/
! b B
Poplar Creek (ORGDP) 20 " 5x107 no 3% 00 ,/ /’7’
Clinch Rivér (1959) 2850 n 7x109 n 4§va Y/”°6;/Q{;;>

At estimated discharge rate ot 2.5x103 1iters/day of contaminated waste (U)
from ORGDP, and maximum permissible concentration of 12ppm in Poplar Creek,
2,0,000ppm U, or 2,L00 ppm U of product assaye. With changes in discharge rats,
proportional changes in allowable concentrations for discharge would obviously
need to be made. Criticality controls require consideration to be given to
solutions with a U=235 concentration of 1,000ppm (x10 safety factor).

NBS :nbs
L/27/60




Nermal U in ‘Fotacle  ‘Water & ' R
Ferm ssib].a (Natioml 94r-.au ofvStandards) . 7 x 10°F microcurie
Local Envircns..cmissibu . 1./10th) oL Tx 10~6. "

ranium con ribu*'ion o! rocoverad I“E
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Clinch River Flow,

[#]

o

Minimum Flows Fecorded for the Clinzh River in the O GLP Area

From information received from the Scarbrough Gaging Station by the
7. 3. Geological Survey Department, the following minimum daily instantaneous
readings and the minimum monthly averages have been recorded for the

year to September 30 of the year stated.

Tear
1956 - day
month
1955 - day
month
1954 - day
month
1953 - day
month
1952 - day
month
1951 - day
month
1950 - day
month
1949 - day
month
19L4E - day
month
1947 - day
month
1946 - day
month
1945 - day
zonth
194 - day
month
1943 - day
month
1942 - day
month
GSH smsp
NoRC

5/8/57

Flow (cu. £t. ner second)

The survey vear runs from October 1 of the previcus

Period of Minimum Flow

3L
2,691
204
1,685
378
1,769
L0S
,52L
302
2,162
283
2,109
3l
2,599
224
1,033
1Lo
1,939
Lhl
1,035
236
£é8
4os
1,918
388
1,192
281
2,6h7
1Ll
273

Jams ry 23, 1956
Pebruary, 1956
Novemper 22, 1954
November. 1954
May 2, 195L
Februarr, 1954
May 13, 1953

May, 1953

June 16, 1952
May, 1952

July 2, 1$51
April, 1951
3eptember 15, 1950
July, 1950

June 20, 1949
July, 1949
October 27, 1947
Octovber, 1SL7

May 11, 19L7

Yay, 19LT

June 12, iSLé
April, 19.6

June 24, 1946
May, 945
Decambar 13, 1943
Jamuary, 1944
March 5, 1943
March, 1943

July 7, 1942

May, 19L2

s

s« 5. Hill for

Satety and Hz2alth rhysics
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Fadmun . lowatie gl s of fluor jas anc ydragen—-ion cq.eerboat.aa i 8t yans
Sr Sivers.

iter Colluticn Acatmeat Hanuag
Aenufacturing “tomises apacc. L., L1948

Pro2ably wators in «hick the M neither folls ruch balow ©,) ;or mires reatly
aborre 8,0 - hwarthy for most fid:, while a o bulzw 5.0 » . Love Yoo U mrobaaddy
S2lsLerioue to most fisi.

-Mais Ll datar (uality Ctera
waxs :d Industrial Ysmtes - ,ol. 3
Rav, 178 o-p 68<.

T NiBel W' Ge hae recsutly carvied ua nio B3Ry rlaiiles direciod tovaed the
Trrersiration of *he taxeity of fluoriaes ¢@ fiohes. iaste are cade with sodly .
}aleliy, #nd potassium luorides. n tho bamic of the moun. audses ‘o the aninticg
re 17-igy {ig (tolermnce liagit rrdiuk! of potassium fludride was Ay oo in sofs
4ty wad 150 ppm 4in ard water.  .irca Pr-tably not more than 19=17 ™R = the
fluery ¢ wara 4in soluiion at a0y Me tinw ard Since Lame CRATONIC €0 nh wase svident,
it zav -
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in lomestic ariimals. the Aquatie Life dviscry Coammittan recogmencs Lix: flosples-ion
concentrations 1o iny strems not he  permitiod at Bveia above thoss f-und s<afe for
human consarption, )

 —————n nn e e e nsta
kT w «

. %

ko

TRk Safety a1 Uaalih Thooo o




| WCX-80 (6-51)

(homT ) COMPANY RBIEAND aom o

Bealth Physics Flle September 16, 1952
TO o DATE
LOCATION
ANSWERING LETTER DATE
ATTENTIONK. A P, Becher ” Flow Volume for Poplar Creek
cCoPY TO SURJECT

On August 16, 1952, Hr. L. C., MeWilliams of the U. 3. Geological Survey _
Department stated that 2 water flow measurements had been obtained en Poplar
Croskt and Egst Fork. These were taken at periods of minimm o,

o———

1. Poplar Creek on Highway 61, 2 miles from Oliver Springs toward Uak Ridge.

August 21, 3951 - 6.97 £t3/sec.
ocm‘r 15, 1951 e 6019-’“3/..00

2. Bast Fork on Oak Ridge Turmpike approximstely 5 miles from Jak Ridge.

August 21, 1951 - 18.0 rt2/sec.
October 15, 1951 - 15,2 ft3/sec.

Since Zsst Pork eaters Poplar Creek upstream from K-25, the total flow at K-2§
as indicated by these measurements was at least as failows:

August- 21, 1951 - 24.97 _. 5/
. _.——=> Oetober 15, 1951 - &A.39. 2/ 39 /z‘/§._<.__,

Health Physics S ction

THIS FORM POR INTER.COMPANY CORRESPONDENCE ONLY




POUTIHE  AWALISZS o onGLP

7T

R VY
SALITASY

{Clinch River)

Zacteriological
Turcidity

Color

Zesidual Chlorine
~lkalinity

Total Earcness

2ROCLSS

{(Poplar Cresek)

pH
Alkelinity

Total Hardness (Calcium plus ilagnesium)

Calcium Harcness
leta-OrthoPhosphate
Iron

Copper

Sulfate
Turbidity
Suspended 3jolids
issolved Solids
Chromates
Chlorices

Zinc

All Analyses performed weekly, by Utilities Lavoratcry

1’35 :nts

5/18/60




WmEMC 10 FllE

} SUSJECT: Plant Effluents zesulting From uLtilitles Cperaticns
|
\

The fcllowing are the approximate daily additicns to the K=1407-2 Helding
Sond end/or Poplar Creek &s & result ~f Utilities Uperatiocnss

1. Approximately three millicn gallens ~f recirculating water to wnich has
been added 110C pounds cf lio. 133-H "Croccl,” composed of 6C% sodium
dichromate, 35% calgen, and 5% zinc sulfate.

2. approximately 1000 pounds of vtorrofioc” (ferric sulfate coagulant) to
the make-up wster, most cf which is blewn-down from the treatment basins
" into the Holding Pond.

3. Approximately 7500 pounds of quick-lime added tc make-up water, with
disposal through the Holding Fond.

4, rpproximately 5CC callons of sulfuric acid used for pH conmtrcl. since
the acid converts the calcium carponate tc calcium sulfate, the sulfate
radical rather than frge acid 15 added to Poplar Creek.

&, Approximately 72 pounds of calgon per day in +he sanitary water. This
finds its way for the mest part to Poplar Creek through normal channels .
such as sanitary sewers.

a
/

) = ///7 7 -
D eddlZ

He Re SChultz

#BSimh

3/20/62



< ’ PROCESS UTILITIES LABORATORY U

‘A\j‘lf e v .
t .
! CHEMICAL ANALYSES REPORT o

DATE_ 2 ~s- @V

—~—— i

b SAMPLE MAK-E~UP WATER™ | RECIRCULATING WATER
T ; T
- H 1
TEST QW_] @WA:} 891-A | A-LOOP | 8-LOOP | C-LOOP ! E-LOOP | G-LOOP
¢ pH 7V 7 2
P i ‘/7. <
© Manganese ppm

LM ALK, (as CaCOz) ppm | 17

. Total Hardness " "

I

; |

. Calcium ) 17 - ---¢ ' !
: >y : !
. |

- 2

} Magnesium " ” -:-L.é !;ug
;l-phosphafe (as POyg) " \ \1:' ﬁw
O-phosphate (as PO4) ' ey |
" Iron .(csFe) " , 03 03 l
Copper ( as Cu) > , 0% N 1,; ;
Sulphate { as 504) " k“:— / 6

Turbidity (as Si0p) " /47 &
. Suspended Solids " /9| 3
| Dissolved Solids " )2l 70
; Total Solids 7 Y ? LI,
‘ Chromates as CrO4 " , /?3 ) 3 ﬁ?

‘ Zinc as Zn " , ;{; ) c..{,
i
; Chlorides as Cl " ? ¢
0 o t ¢ e

':rm-/- W%m ,\”*"“W“““"" Signed \-‘M WT%MY—“’F“{—_.-M
}b{fr’»&’i d}s‘ /L.UIMW’-%. mﬂ&v ) v

RoRs” et N




TECHNICAL DIVISION

Special Analytica. Services Dq;arn\i--nl

. Z- 7T ANALYSIS REPORT
Lo. 1 boiler snd Nos. 5 epd B
ccnienser ¢lsaring solutions .

Sample _
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1. ZIxtensive fleld ond labor:story studies of the fresh-water stireams of the
 United States show that general water conditions favornbls to,not merely
sublethal for, =mixed fauna of geme znd food [i~hes and supporting organisms,
prasant a complex definsd by:

a, TIissolved oxygen not less than 5 parts rer mnillion (lathal levels of
dig=zolved oxygen vary from 0,56 parts ner million for =oldfish to 3.4
sarts per million at 259C. for trout, ~ince respir:tory snd circu-
latory compensations, winich are distinetly undesirrqble in fish, baegin
lonz before thess low leovels are rsached, the limit ~iven seems to be
the lowest value which mny be reatonably axpectad to maivtain » veried
fish fauna, Cold-water fiches require even s hirher dissolved oxygen
level).

b, ‘cidity rsrge between oH 6.5 and 8,5. (Fish exhibit srest tolerancs for
wide variations in the hydrogen-ion conc:ntration., Ranges in pH beyon:i
those given, howwsver, ore indicative of changes in the complex of .!issolved
substances normzlly founa in inland streams that wonuld prove harmful to
fish.)

c. Low density of ionizable salts as indicatad by a conductivity between
© 150 and 500 mho X 107® ot 25°C. and in general not exceeding 2,000 mho

X 1070 at 25%C, (Specific conductance, as here cxpressed, offers a ready
mathod for detecticn of salt and acid rollutions as produced by water from
coal rmines and oil walls, by wastes from industries using salts and strong
acids, and by heavy metals, It is not a neasurs of guantity alone 'ut of
the quantity torethsr with the ohysical snd elesctrieszl states of the
salts.)

de- Ammonia not exceeding 1,5 parts per million (Armonia determinntions mive
a significant index of the unlance betwesn stream nurificstion snd the
amount of orgenic wastcs roceived, !nder average stremm condi tions where
acidity ranges between pH 7.4 and pH 8,5, 2,5 parts rer million of ammonia
will be harmful to common acuatic species.)

8., Suspensoids of a hordness of 1 or greater, so Tinely :divided that they
will pass through a 1,000 mesh (%o the inch) screens :nd so ‘dluted thst
the risultant turbidity would not reduce the millionth intensity depth
for light penetration to less than S meters. (Tslc iz designated as having
a hardness of 1 in the series usad “y mineralogists. *fillionth intengity
denth Tor light penetrastion represehts the depth at which the light is
reduced to one-millionth of the surface illumination, The newer instruments
for the measuremant of turbidity; nsmely, the photolometer, the turbidity
meter, and the photoeslectric colorimeters give turbidity readings in fal. ) o
cent ol light screened out by samples of standard thickness., The millionth
intensity denth Tor clear, unvolluted streams carrying little or no
erosion waterisl is 50 meters or more. The imrortance of light psnetration
in maintaining a favorable acuatic environm:nt through the support of
nlat life need not be emphasized,)

2. Zixperimental d:ta supnort these field :nd laborztory findings.
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3, 17 such favorzble conditions for "ishes arz to re maintained ~nd fishes and
other agustic organisms are to he protected agsinst the toxic actions of many
stresm pollutants, all pollutants not readily oxidizable or rerovable by
the stresam shouli be excluded, includins particularly all cellulose pulps,
wastes carrying heavy metsllic ions and sas frctory effluents, Other types
of wastes should be diluted to concentrations nontoxic to the aqustic life
of tha particular stream, From that standpoint no substince should be added

to stream waters which would cause 1 deviation in zeneral conditicns beyond
the limits outlined abvove,

Copied from ™ater Pollution in the United States", February 26, 1952;msp
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Jater Toliuticn Abatement l{anual
Manuiacturing Chemists assoc. Tac., 1948

Propadly waters in which the ;M neither falls mucn below ©.0 nor ~iszes greatly
spoove 3.0 are heaithy for most fien, «ile 2 pd below 3,0 <r above =.C 13 probably
isieterious to most Iish.

sauatic Life Water Cuality orite
Sgwnge tnd Industrial “astes - Jol. 3B
HAsy, 1956 gp =85.
Tae U.S.F.H.S. a8 recprtly carried on tio.zesay studies direct=d toward the
determination of the toxicity of fluorides to fishes., T28Ts were mace with sodium,

=~
:J.cium. ad porassium fluorides. Om the basis oI the mmcunt

“he 0-Gay Tle [tolerance Iimit uedium) of wotassium “luoride was uh.d

e
add2ad to the solution
> pom in soft

/ater znd 150 tma in nard water. Sirce probably nov Lore Lua of the
usrige were in golution 1t wany cne vime and ::an'- some chronic was evident,
i may te concliuded thai in ine aisposal of indusiriai sasts, the fluoridie contént

should be kepvt at lese *than 15 ppm. This amount I3 10 times uhe concentration (1.5
ppa) considerea safa Zor human use.

b

In view cf these Zacts and the absence cf data cmceerning chronic =ffects of
fluorides on aguatic crganisms and *he knowiedge that Jluoride =rfects are cumulative
in domestic animals, the .guatiz Life Advisory Ccommitiee recommenas hat luoride-ion

corgentrations in any stream oot be permittad al lzvels azpove those found saie for
B socnsumption.
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3 1w © Zafety and Healih Physics

July 19, 1956
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TO T Ae P, Bechar DATE overnusr L, 1§59
LOCATION

ANSWERING LETTER DATE
ATTENTION
COPY TOo Tiig SUBJECT ercur-:

Y

ceilswing up on the =arcurt contumirnaticn found in +hs Foplar Creek zné
Clinch fiver systems in +he K-28 A28, The wstar samples *sken caring
September shcowed tha foliowing res2liss

CH-1 SW=" CW=-0 S-S
Zast rork Clinch miver In- %275 rfop.ar Creek Process
September, Jumnction of {luent of K-25 Senitary  Uo.ling water

1955 Popler Creek Sanitary Wate Water Iaflsent

2 240 ppb 22 pp 0 pob -

& 900 ppb 10 ppb 11 ppb -

9_ - - - -

13 £40 prb L ppb 7 prbd -

1% 215 poc 0 ppo ) ppb -

19 - - - Z opb
L2 11€ ppd 0 pp J pri -

21 - - ¥ pre

23 128 »pb J pro > prb 2 oot

27 172 ppo 2 prb L opd -

=0 5 ppo 2 opb J 1pt 32 orb

Samples taken st the Y-12 4eir snd other ¥-12 water erfl_ =n+- snoved the
following levels of mercury .oncentroricng

septamber cb Mercury

9 516
12 E7¢
deckly Composite 902
13 1,536
13 2,500
1 2,200
15 1,900
Weekly Compcsite 1,500
19 1,500
#e2kly Compesite 2,000
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oX-163 s> o



. 7 (
-
-y -
Jartembar T Meroury
B 2
g 1 - N e e
Aezkly Jomrositas LeCel
A ST
W] Ly e
21 e
L. -~ 9 WAL
- VI 3 ~e
23 and 24 L,J2C
fad e 3 = ~ros
Gomposite ~yaud

comments

A cnech with ¥-10
there is no operation i
and the lcw levels note:
River indicates nc signi i

3

this instillstion, Compar:tively
ralecsec from the i-12 crzeratisn
high concentrations notec zcwnst—eam 55
sectlion. In the Foplar Creek, nowever,
sicersdly as shown ty ine simples ‘taken
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Daring July, 1955, it wss notad

that the matarial was
+na Last Fork Zranch and thence 30
numped intoc a streax

lamcing diractly

that the lavel of mercury in
726 Trainage Area of Poplar ureek and
aharply above the normsl 1avals axpecisd,
peing raisased o7 48
popl.r oreek an! 2180 WiE
to Lpe Clinen FAver et o

Tw oTw Y v e N ol PR
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DATE Septemcer I, 1355
HRWERING CEYTTER O DATY

SUBIECT Laview ~I tns
Tewals Touna in
iraad ol FODLGY
the Dlinen Siver

s S '—a

+ha
he Jiinch River had risan

rostraam sampllnog revayied
ne Y-12 Instslistion inio
Torpd

Wil i d

spot

uypstrean Irom the Xe2% Zanitary water Flant.

Pindings

Sampling rasulis showed tha

4g (ppb) at ube =25

omte of Sa-ple Piver Pump House

f.1lowing lavels:

il ]

Ziineh Hg {prb) =t the

wputh 24 roplar

iast Fark
Creek

Juiy 26
July 29
August 2
rugust ©
August 9
Awmast 12

22
a2
28
2
8
0

Other zheck3 macs included:

K25 Trinking Wa'er

Locatdion
K=1002
K-1i01
K332

' apot Sheck of Urine 3awples®

Yo, of Samples
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Comments

Investigation and ingquiries made by the Industrizl :yr~iene ana the
Saf:ty and Health Physics Secticns dicd not reveal any =ctetlished “,A.C.

for mercury for rivers or streams,

It is the opinion of the Industrial Hygiene Sectiicn that the resultis
from the urine tests indicate ns significant mercury ingestion and that
at the present stream lsvels, no pariticular hazard to persomnel is presznted.
Spot sampling of the streams and the X-25 Sanitary water Suprly will be
continued untll the peak levels ers established and the hazard sdequately

evaluated.
< D)
Ge S. #Hill for
Safety and Health Physics
- GSH:msp -
NoK25RC

™ncludes personnel working in plant areas wnere mercury is .iendled
routinely.
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ST siies June 2., 1555
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Subjsct: & izvisw of the .qcas:ive Adwalinity found Lnothie Pop.arl LTESK

Trainage area of K-25.

on June 3, l¥55, the .tilitise Zepartisnt oF K2’ novilien th=2 2a
rsics Secticon that Jurirg their routine atalysis of Fopl o
B o™ othe walsr lodicanes Slgrni

-

t wa3 noted tuabt this P C
increasss SnL alxaiinity. 4 rev.ew of the Findings is shusl. Dulio.

vaiu3s

DATE YIS v B Valdlh
ay 27 7.6
28 2.5
25 2.7
an 37
31 3.7
June 1 2,6
'z 9
3 Fely
L Yol
5 7.0
6 3.9
7 2.7
8 3.7
9 7 el
1o 8,0
11 7.8

The peak of activity seared to pe raached o Jure 2, 1955, aud r"-'r".ng ihe
entirs day the P H remained well atove a valus of <. .lthoogh ntast uha._\.ly R
p H va;u.. will ‘“e £,0 or slightly above for a short pesiouw ol tin '
axtraordd z.a.ry for the value to remain altove normal ..r such an =lerdsz peri_od.
As noted in the table,- rormal water ccnditions were nct cesumed until J
1955. on June 2 an effort was made to astermine the source of ihe -
teria.l resulting in the stream changes and the fast Fork sampiing raoveared
the following:

t

LOCATIUN p o

Sast Furk at Turnpike Roane Cuuniy tridge Tk
zast fork at Colf Clourse Hoad S5
Tast Fork at Jefferson .ve. &« Tumpike 1.2
East Fork at Midway Gate near Y-1< .G

In Poplar Creek the samplas are a J-day contirucus sampl- zollected on
=
vl .

Mouth of JIast Fork 10.0
Popiar Creek at Clinch River Y
Slineh “iver, 1 mile below plant Sek



1

The highest activity was founao at the points in the zast rork Zrarch nearest
L. 3

the ¥-1Z2 tallation, indicating that this location Is the source -f the zaterial
released to the stream. 4 meeting was hell with the [-1Z Indstrial dygiene rep-
resentatives at which time they stated -hey znew o ihe scurce of accidental re-
lease which had resulted ir. the stream contaniration. It was revealed tiat at

the present time they do not routinely sample the tast Jork Zranch, and thus are
not aware of any change in stream conditiors untii it is picked up at the K-2%
sampling points.

fae T
-

t

Although durirg this period of high alkalinity in the stream no i1l =ffect
on the animal life, refiected by an abnormal djeath of fish, was noted during the
latter part of April hundreds of fish were killed in the K-<% Area of Pcplar Creek
and a check of the p H taken during this period sinowed thal on April 22 the p H
went up to 5.4 and remained high during the followi: day. olnce the ‘lead fish
were not reported until early May it was not possible Lo locate the source from
which the material was relsased. The Y-12 Industrial Hygienist indicates that a
release of saustic solution oecurred during this pericid of april at ¥-iZ.

A sexcnd possible source may hav: been the acid released in the Clinch hiver
following the cleaning of the Power House boilers which, due to the backflow of
the Watts Par Lake, was carried up foplar Creek. This possibility seems highly
unlikely sincs p H checks of the Clinch River indicated rno significart rise in

the p H level.
- ?

T
£= ;ﬂJQa;ti,
- - a -
GSH1lwh G. 5. Hill

No K25RC




SA LL88
11/2/55
Sample Lecation Late Tpb. He ppm. Mn
Effluent Water Y-12 (5/9) 9/12 g6
" " it (9/’12) " 876
11 " " (Weekly Comp) " /92
t re n (9/13> 9/13 1536
W-1 (9/13) " 40
CW—S " " q
cw_é 1" n 7
CW-1 (3/16) 3/20 216
CW-5 " " 0
cw_s - " 1t 0
CW-1 (9/20) " 116
CW-S fn i O
CW-6 ] # O
K-891 supply (5/19) " C
Effluent at Weir, Y-i2 {9/13) " 2500
” 1] " (9/11‘) " 2200
" " ” (9/15) 34 L}OO
" ” L) Cmogite " 1900
" " " (9/19) ‘ ] :LSOO
. Y-12 Composite wk. ending 9/16 " 2 :
891 Composite (9/21) a/21 1 0.1
CW-1 {9/23) 9/26 108 -
CW-5 (9/23) " 0
CW-6 o (9/22) " o
K-891 supply (9/23) " 22
Effluent at Weir Y-12 Composite " 1680
" " " {9/20) " 2110
3} . t " (9/21) " 1.860
" ", (72 hr. 23 & 24) " 1020
CW-1 (9/27) 9/28 172
cW-5 (9/27) " ;
W-6 (9/27 " p
CW-1 (9/3%) 9/30 £
CH-S ” " 2
Cw-6 (9/20) " 0
K-891 Supply (9/30) " 32
-Popherrdveek compesite wk. end. (9/30) " 1040 —
AV S U
"}"'ﬁ A

x U] . - . B s » “




INTER-COMPANY GCORRESPONDENCE

':«:szg'r) Post Office Box P
NAvE J COMPANY CARBIDE AND CARBON CHEMICALS COMPANY LOCATION OAK RIDGE, TENN.

¥r, W, L, Hichardson September 7, 1955
TO K-100) DATE
LOCATION
ANSWERING LETTER DATE
ATTENTION Kercury in Sanitary Water
COPY TO SUBJECT

Although the lsvels of mercury in our sanitary water have vean as
nigh as 30 ppb., there does not anywhere appear to pe any information
on rotential hasards of amercury ingestion, although inhalation is known
to be very dangerous. In this, mercury is probably somewhat like
uranium where the ratio of amounts that can be safely caten as compared
to that safely inhaled is of the order of 1000.

The Medical Cepartment is aware of the water contamination and has
made some clinical checks of smployees not exposed to mercury in their
normal workj ne indication of mercury excretion or other body effsct has

been found.
H, F. Henry
Safety, Fire, and Radiation Control
HFYimh
HoK25RC

Dr. Henry: What are the amounts ganerally found in nature and so-called
potable drinking water?
Hhat is the source of mercury in our water?
WLR
WLR: Normally O; we do not know of any locations
where the water level is higher tut I'm sure
they exist. The danger level is unknown.

¥-12 has been accused of being the source, There

is a much higner level in Poplar Creek. However according

to Hungerford, X-10 "lost' 3 Food bit of mercury a year ago:

thus, they are probably the culprits, o
HFH

9/9/55: Let's keep this under scrutiny and advise me whan it rets worse
or cleared up. Our file should reflect disposition of such matters,

WLR

K - :
HFH THIS FORM FOR INTER-COMPANY CORRESPONDENCE ONLY

e




CRGDP ENVIRCNMENTAL MCHITCRING
Water and Mud

In discussing the CRGDP water and mud sampling precgram, we will include
both our legal and moral responsibilities in controlling exposure to the
general population downstream from the UCNC plants in Cak Ridge. The CRGDP
routine monitorin§ program, emergency controls, and ccmparison of the actual
radiation levels in the CRGDP environs with maximum permissible concentrations
reccmnended by the NCRP are also discussed.

In 1945 Tennessee passed a stream pollution act tc regulate and control
the pollution of the surface waters and streams of the statej this act is
administered by a Control Board, whose membership includes representatives
from industry, public health, municipalities, and conservation. The state law
indicates that no substances should be discharged to the waters which may
produce toxic conditions that materially affect man, animals, and aquatic
1ife, or impair the potability of a treated water supply. With its limited
personnel and equipment, the state commission relles upon the (RC of the USAEC
and the TVA for information as to their waste disposal problems and stream
levels affected by thelr operations.

Under the AEC Regulation, Chapter 0524, standarde established by the NCRP
and recommended by the NBS are to be considered as minimum requirements for
commission contractors.

CRGDP SPP-310, entitled "Disposal of Hazardous Materials® outline§ the
plant pollecy relative to disposal of hazardous materlals. This provides that
such disposal be in accord with applicable laws and regulations to preclude
endangering persons, property, animals, or vegetation. The limitation of
exposure for those under 18, as well as for adults living in areas proximate

to the plant shall be only one-tenth the amount permitted for the plant



pcpulaticn, and that all other areas shall not receive significantly more than
background levels of radiation.is an indication of the levels sought.

(ur objectives are to protect our plant population as well as the general
population downstream. Protecting ourselves involves evaluating and contrclling
the fission product contamination in the CRGDP sanitary water in order to assure
that personnel exposures due to this source are less than 10% ¢f the F.A.L. for
total body exposures. Protecting the general population involves detection of
contaminants not only in our plant effluents but also the combined effect of
all cf the UCNC plants at Cak Ridge and institution of controls where needed
to prevent stream pollution deletericus to marine, plant, or animal life. We
. must also have plans for handling emergency conditions which may result fiom

abnormally high concentrations of radlocactive contaminants in the CRGDP sanitarf

water supply. .
Sggg of Tennessee River)
The flow of water in the reach of the river of interest to us is controlled

by the discharge fram Norris Dam and the elevation of the water impounded by
the Watts Bar Dam.

{Map of CRO Area)

It may be seen that disposal from Y=12 is dispersed intoc the Clinch River
by way of Bear Creek, East Fork of Poplar Creek, and Poplar Creek 1tseif. CRNL
waste disposal 1s via the low-level waste pits to White Cak Lake and thence
to the Melton Branch of White Cak Creek and the Clinch River.

(Map of CRGDP)

The CRGDP sanitary water supply is taken from the Clinch River approximately

one mile upstream from the Powerhouse and about six miles downstream from the

CRNL plant site. lilxed fission product waste materials are robtinely released




frem the CRHL to the Clinch River via white Cak Creek. Formerly the creek
had been dammed and formed what was called the white (ak Lake which acted as
a holding basin for the CRNL waste materialsj however, due to the lack of
adequate weiring and flood gates at the dam outfall, little if any control
of the discharge could be made following heavy rainfall or during flooding.
The lake wac drained in 19%6 and, at the present time, the waste materials
enter the creek and pass in a relatively steady controlled flﬁw into the
river. As a result of this controlied release, the activity in the river has
been maintained at a more constant level with a minimal number of high peaks
of activity such as were noted during the periocd cf uncontrolled flows from
the white Cak Lake. Dilution cof radicactive contaminants released from
wWhite Cak Lake depends on'the Clinch River flcw. Actual current flow amd
predicted future releases of water from Norris Dam are made avalilable by the
TVA with about a two-day lag. CRNL has a pollicy of releasing only that
amount cf activity which will give below-tolerance concentrations following
dispersion and dilution in the Clinch River based on the predicted TVA flow
rate and assuming homogeneous mixing in the river between CRHL and CRGDP. Thus,
while concentrations of radioisotcpes should normally be less than the per-
missible levels at the CRGDP water treatment plant intake, they may be
exceedod on occasion. The isotopes cf immediate concern in this connection
are 589 and 5090, sr%0 is particularly hezardous to man because 1t is
chemically similar to calcium, and the human system readily absorbs it along
with the calcium in vegetables and deposits it along the surfaces of the bones
in the human skeleton where it can irradiate the blood=producing marrcw inside
the bone.

It is well to remind ourselves that the #PL's for these materials are
based cn the possible genetic effect on huge populaticns 1f encountered over

a lifetime; no ciinically detectable injury is experienced at these levelss
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they are used as contrel points to integrate exposurs over longer pericds,
at least 13 weeks, and the average level found in cur water supply is only &
fraction of the MPL. The difficulties in exactly calculating the number of
curies to release to assure safe limits for all users may be noted by the
wide variations in the Clinch River rate of flow during a 24-hcur nericd, its
stratified stream flow, the effects of numerous sharp bends in the river ccurse,
and differences in depths of stream bed.

Photogr of K=1B13 S e

The raw water supply is sampled at the K~1513 Pump House where the water
is taken from the Clinch River. This sampler is an electrically cperated
water-wheel type of drive to which a sample bucket is attached. Ycu may note
the resemblance to the children's sand=-box toy, "Sandy Andy." About 10 ml.
of water is discharged every two minutes to a five-gallon carboy which is
cemposited to reflect a seven-day proportionate sample.

Since the plant allowable limit for beta activity in the plant drinking
water. 15 based on that which is due to 5190, the most hazardous of the mixed
fission product waste materials, and the concentration of this isotope has
varied from 25% to 100% of the identiflable ficsion product wastes, it is
necessary to determine that portion of the total beta activity measured which
is due to the 53r%0 $sotope. The levels of activity due to this isotope which
are of concern are so low as to not be measurable with usual survey in;
struments, nor even normal laboratory procedures. Since this is so, an ion
exchange method has been developed to concentrate the Sr radicactivity:in:the
plant water supply. This is installed at the K~1515 Water Treatment Plant,
and a 24~hour sample is collected each morning at 7:00 a....; the anziycis
and counting of the sample is completed by 4100 p.i. of the :ame day.

A second continuous collecting device is lccated in the finished sanitary



water system at the K-151_ “ost Chlorinater position. Thls device utilizes

a needle=valve which pemits adjustment tc secure & proporticnate saupleg the
water drips continucusly into a carboy and, here toc, the sampie it caupesited
weekly. Cther check points for determining the total beta activity in the
treated sanitary water suppiy include spot sampling cf the plant drirking
fountains and the cafeterla cocoklng water supply.

411 cf the plant waste materials are released intc Peplar Creek which bi-
sects the CRGDP area and then emptles intc the Clinch Rlver abcut cne-hsif
mile downstream from the last major drain effluent. Poplar Creek aisc carries
the Y-12 Plant waste materlals released into the cast Fork Branch which sub-
sequently eﬁpties intc Foplar Creek about cne~half mile above (iGDP.

| Raﬁioactive materials in streams are absorbed by biciogical crganisms,by
clay particles cceurring as turbidity in streams, cor precipitated cut by
either physical cr chemical means, resulting in the accumulation of radio=
active substances in the sediment. :laturally cccurring radicactive isotopes
of uranium, thorium, and potassium, abccunt for from 25¥ to 408 of the radio-
isotopes in the Clinch and Temnessee Riversj the remainder of the radicactivity
is from fission products of which the mest praminent are ruthenium, cesium,

ccbalt, and cerium.

Continuous water sampling devices are placed in three mid-stream locatlions
in crder to detect the uranium concentration of Poplar Creek and the down=
stream dispersal and d;lution of the radiocactive contaminants in the Clinch
River. These sampling units conslist cof a small raft from which a weighted carboy
is suspended, being adjustable to varylng depths. 4 capillary adjustment,
allowing a constant displacement of air by water into the carboy, is reqgulated




to prcvide a proportiocnate weekly sample which 1s then composted for
analysis. These ccntlnucus samples are lecated as fcllowss
a. Zast Fork Branch near its junction with Poplar Creek, which permits
the amount of waste material reaching Poplar Creek from the Y-12
Plant tc be calculated.

b. Poplar Creek near its junction with the Clinch Rivers thic measures
the total uranlum concentrations in the stream and, éince the
cast Fork concentraticn is kncwn, the net GRGDP contributicn may
be calculated.

c. GClinch River cne mile downstream from the Foplar Creek junction

measures the-contribation of all of the waste materials contributed
by the three Cak Ridge Plants. |

In addition to the compcsite water samples, spot samples of stream bottom
mud and certain building drain systems are taken quarterly to evaluate any
possible bulld-up of contaminated silt, as well as tc check on operational
changés which may produce abnormel releases of materials. All water samples
taken are analyzed for total uranium content and the associated alpha and
beta activitys ‘in addition, the fluoride content and pi values are also
measured. Cther routine checks include those made of the acid drain lines,
wastes from the laboratory areas, and the sewage disposal plant sludge which
is sampled before 1t ls dumped.

Special studles are made pericdically of the accumulation of radicactivity
by the absorption of uranium from the slightly contaminated plant effluents
in clay, silt, vegetation, and fish.

Emergency Contrels

In the event cf an accidental spill or release of waste material at CRNL

which would result in an abnormally high level of beta activity in the White

Cak Creek, certain emergency procedures have been suggested to minimize the
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the possibllity of contaminating the (RGDP sanitary water cupply.

In the event of a3 "known" release frum (itNL, which may be contrclled behind
“hite (ak Dam, the material would be held up until it can be relecased slowly
intc the Clinch River and thus adequately diluted. The potentlal danger due
te overfiliing cf the lake with a subsequent unccntrcollied release or un=-
usually heavy rainfall would exisztj however, this is considered remote.

1f the high activity reaches the Clinch River, CRiL authorities will alert
the (3GDP "hift “uperintendents, who, in turn, will nctify the Utllities
Department and cther staff groups as indicated. Sampling frequency would
be increased at the réw water intake, and sanlitary water consumpticn reduced
to extend the noxmal nine-hour reserve supply. Disaster control acticns,
if indicated, would include shut off cf raw water intake, further limitationé
cf sanitary water consumption, provision of potable water from an uncentaminated
scurce, and continued sampling of raw water until levels return below the
acticn peint.

In the event of an "unknown" release frcm upstream which is first detected
at the (RGDP K~i51% Sanitary iater plant, when noted for the second consecutive
day (RNL will be requested to check their discharge cf waste and lnitlate
centrel measures. If CRNL does not find a continuing release and identifles
the “slug" which was sampled, then the high activity may be expected for no
longer than approximately 48 hcours. If CRNL discovers a continuing release
of high activity radicactive contaminaticn, and contrels can be quickly
established, then the situation can be covered as above. If contrels cannot
be irmedliately established, the pericd over which the release will contlnue
uncontrollied is evaluated and the new exposure rate l: calculateds if it is
less than the control point, no further actions need be considered. If the

calculated dose rate 1s greater than the contrel level, then disaster controls

will be initiated.




(Chartl 3PL_and Current Values)

#PL's are established by :iCRP and recommended by the NBS. 5lnce all of
these limits are given for continuous exposure, the corresponding plant
linmits for a 40-hour week can be three times the continuous exposure vaiue.
Hcwever, for administrative purposes tc avoid the need for integrating employee
dose from all exposure sources, our plant limits specified fcr the potable
water supply are set at < 10% of these permissible levels. The problems of
health hazards involved in the discharge of uranium materials in the (RGDP
waste appear of minor consequence in view of the stringent limits desired fer
eccnemical reasons.

These average values indicate that the activity levels in the water and
bottom sediments in the Clinch and Tennessee Rivers resulting from waste
release by the three Cak Ridge plants are well below those recommended by the |
NCRP and thus do not represent any hazard to the plant or the population in
ihe areas adjacent to the plant. However, continuing vigilance nust be
maintained to insure that build-up or reconcentratlon of the radloactive

materials do not create a prcblem at scme future date.

HBC sla

8/14/59




MEMORANDUM
To: Files

Haximm allowable limits of fluorides and hydrogen~ion concentratims of streans
or rivers.

#“ater Pollution Abatement Manual
Manufacturing Chemists Assoc. Inc.. l9h8

Probably waters in which the ;i! neither falls much below 6.0 nor rises greatly
above 8.0 are healthy for most fish, while a pH below 5.0 or above 9.0 is probably
delsterious to most fish.

Aquatic Life Water Quality Criteria
Sewage and Industrisl Wastes - Vol. 28
May, 1956 pp 685,

The U.5.7.H.3. has recently carried on bio assay studles directed toward the
determination of the toxicity of fluorides to fishes. Tests were made with sodium,
calcium, and potassium fluorides. tm the basis of the amount added to the solution
the 10-day Tlyg (tolermmee limit medium) of potassium fluoride was 64.5 pmm in soft
water and 150 pm in hard water. Sirce probably not more than 16-17 pmm of the
fluoride were in solution at any one time and since some chronic effect was evident,
it may be concluded that in the disposal of inddstrial waste, the fluoride content
should be kept at less than 15 ppm. This saount is 10 times the concentration (1.5
pm) considersd safe for humsn use.

In view of these facts and the absence of data concerning chronic sifeets of
fiuorides on aquatic organisms and the knowledge tat fluoride effects are cumilative
in domestic animals, the Aquatic Life Advisory Committee recommends that fluoride-ion
concentrations in any stream not be permitted at levels above thoss found safe for
human consumption.

' G. 8. Hi1l for
GH:lvh Safety and Health Thysics

July 19, 1956
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STANDARD PRACTICE PROCEDURE Number 310 »
OAK RIDGE GASEOUS DIFFUSION PLANT Date: "3-11<587 ,
Op«aud By a l"""""""""""“f‘

UNION CARBIDE NUCLEAR COMPANY Page 1 of 2'

) -

Subject: DISPOSAL OF HAZARDOUS MATERIALS

e t———

A. POLICY: It is plant policy to dispose of hazardous materials in accordance with
applicable lawe and regulatcions and to make certain that persons, property, ani-
mals, vegetation, and natuvral resources are not endangered by such disposal.®

B. DEFINITIONS:

1. Hazardous material is any material in quartities which, as a consequence
of its chemical, radiological, or biological properties, may injure or
damage persons, property, animals, vegetation, or natural resources.

2. Disposal, as used in this procedure, does not include the removal of haz-
ardous material from the plan: area for storage, sale, use, or processing -
at another location. ‘

C. RESPONSIBILITIES:

1. It is the respcnsibility of supervision of the depariment in which the
material is locatad to:

&, Make every effort to determine the identity and hazards associated
- with the material prior to disposal.

;
/
S~

b. Reques: advice, anaivtical services, and techaical assistance from
appropriate plant groups where the identity of the material or the
hazards associated with the disposal of the material are unknown or
when otherwise indicated.

¢. Prevent the unnecessary accumulation of hazardous material.

d. Make certain that psrsons, property, animals, vegetation, or natural
resources are not endaugered by the disposal of hazardous material,

e. Specify the method to be used and the procedure to be followed in
the disposal of hazardcus material.

f. Dispose of or arrsmge for the disposal of surplus hazardous material
in accordance wich applicable laws and regulatious.

2. It 1is the responsibility of the Industrial Relatiomns Division to:
a. Monitor the air, streams, and plant area to dstermine the existence
of any danger to perszons, nroperty, animals, vegetation, or aatural
resources,

b. Audit and evaluz:e methods of disposire .. a hazardous materieal.

c. Advise plant persomael concerniug requiremeats for compliance with
applicable laws and regulations as requested.




STANDARD PRACTICE PROCEDURE Number: . 310

Subject:  DISPOSAL OF HAZARDOUS MATERIALS

C.

RESPONSIBILITIES:
2. (continued)

d. Provide advice and technical assistance concerning the appropriate
method of disposing of a hazardous material as requested.

REGULATIONS:

1. Disposal of hazardous material will be accomplished within the plant area.
Outdoor areas which are used for such disposal will be identified with
appropriate signs and markers.

2. Material which cannot be identified will be disposed of as hazardous
material.

3. Hazardous material will be pretreated by appropriate means to eliminate
the hazards when hazardous materials are released into plant sswer, trash
disposal, and venting systems.

PROCEDURE :

Supervision of the department in which the material is located:

1. Determines in each case the procedure for the disposal of the material. Tf

2. Informs personnel coacerned of the procedure to be followed. As
appropriate, this may irclude a detailed written procedure for a

specific disposal actiomn.

3. Disposes of or arranges for the disposal of the material,

i PR




ORGDP SANITARY WATER PLANT INTAKE ,
BETA ACTIVITY (dis./min./100 ml) v
COMPARISON OF COMPOSITE AND MONITOR RESULTS

Weekly Average Monitors 13-Week Average Monitor:
Date Composite Monitor Compesite Composite Monitor Composite
1959
10/3 4
10/10 21
10/17 22
10/24 36
10/31 30
11/7 245
11/14 54
11/21 66
11/28 154
12/5 555
12/12 111
12/19 1047
12/26 . 301
1960
1/2 218 339 1.6 232
1/9 451 773 1.7 254
1/16 244 280 1.1 279
1/23 272 193 0.7 294
1/30 . 217 291 1.3 303
2/6 468 816 1.7 320
1960
2/13 504 1745 3.3 356 494 1.4
2/20 584 1567 2.7 396 612 1.5
2/27 266 911 3.4 404 677 1.7
3/5 273 2313 8.5 383 844 2.2
3517 9228 2.6 1539 2627 1.7
NBS:1a

Safety and Health Physics
Industrizl Relations Division

March 18, 1960



